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REMARKS THE MECHANISM 
THE 


To n ol ho would Vse them, the acts of walking, 
running, and progression rious present themselves 
the activity which uses the musculature main- 
tuin static effects postures, and which 

roduce etfect movement Thus, the component 
walking maintenance the the component 

rhythmic alternating movement the 
Component closely related that which constitutes standing, 


closely, fact, that such acts and running 


of 


hich there are fted 


ventilation ing, and the actual prehension food the 
mouth, prime importance and their inherent, though man 
post-natal, development suggest that essence the organization these 
cts must, even man, purely belief is, indeed, general 
that such act walking, when stripped extraneous regulative 
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influences which can start, restrain, modify, and adjust varied 


circumstances, has basis fundamental mechanism purely reflex 
operation. 
That the act walking not dependent the integrity the 
cerebral has long been proved experimentally well-known 
experiments the lower vertebrates, and mammals even such 
high asthe the dog Goltz removed both cerebral hemis- 
pheres such extent that only the basal part the two temporal 
lobes remained, and these remnants, with the corpora striata 
the optic and anterior colliculi, were condition detritus 
and softening when the autopsy was made. This dog was yet able 
walk, and did, indeed, walk 
seems clear that inquiry regarding the mechanism executive 
such act reflex walking must include search for postural 
which will also underlie the act standing, and for purely 
limb-movement which will the essential reflex the step. 
4 
the former these, the postural retlex, experimental search 
meets with result When all the brain 
removed ina cat dog, the decerebrate preparation thus obtained exhibits 
pestural reflex with the following features. extensor 
museles all four limbs, the dorsal neck 
and tail, the retractors the head, and the elevators the lower jaw 
are all harmoniously co-ordinated steady tonic contraction. This 
contraction is retle x, for it is at ones abolished in « ich local reevion by 
severance the afferent roots that for instance, 
limb severance the spinal roots that limb, the neck 
. . Se «te 
‘ ee e 


other tt can be increased th uch other atterent 


though al} gern alny groups Ol muscles thev may briefly be 


exhibit contraction. the contrary, they appear lie under 
inhibition, which keeps them state slight relaxation, the 


converse the mild, persistent contraction the extensors. This wide- 
% spread tonic reflex which constitutes decerebrate rigidity does not draw 


afferents, especially those belonging the extensor muscles themselves 
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exhibiting the reflex tonus. The postural reflex is, fact, proprio- 
ceptive flex. 

The muscles exhibiting the steady contraction executing this general 
reflex, although they are widely distributed the body, compose never- 
theless homogeneous system. They all their contraction contri- 
bute common each and all, contracting, counteract 
the ordinary erect position usual the animal, the 

the limbs they keep the limb from under its own weight 
and under that the body neck and head they keep 
from falling similarly the tail they keep from dropping, 
and the head they keep the lower jaw apposition the upper, 
that the mouth closed. fact, their reflex tonus is, have pointed 
the preparation passively set upright its feet the systemic tonic 
reflex suffices support the erect posture. the postural 
paration maintains its attitude even for hours time. 


The decerebrate preparation possesses the otic labyrinths 


might thought that these great receptors and their afferent 
pparatus were responsible for the standing reflex which the preparation 
exhibits. The beautiful researches have shown the widely dis- 
buted tonic influences which these organs ean exert. But the decere- 


brate preparation still continues stand when the otic have 


heen destroved the octavi cut This both when the labyrinths 
removed octavi severed subsequent decerebration and appearance 
the postural and also when the have been 

cut short time prior the decerebration. 

tter case observations, several which have thank Dr. 

Sewell for invaluable co-operation, have present dealt with decerebra- 


practised short interval only after ablation the The 
longest periods were one case decerebration four days after removal 
both and another eight days after removal left labyrinth 

two days after removal the right. lesions did not prevent 
even noticeably standing still engaged the preparation. 


These results, far go, agree with the further fact that the 
decerebrate preparation still continues exhibit the postural reflex 


when laid its side even when inverted. this latter 
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position, however, the reflex posture not usually, experience, 
maintained for long. That the otic labyrinths can the postural 
reflex the decerebrate preparation undeniable, but, far 
observations present go, they are not responsible for the fundamental 
execution the reflex. The can occur without them 

feature the reflex tonus which thus executes the posture 
standing the decerebrate preparation length 
this that muscle muscle-group capable modification without 


detriment disturbanee the tonic tension the 


The plasticity appears meet the requirement that 
posture the may vary, provided always that each 
a resistance sutlicient to counteract the t fene | Iperinposed 
welght carries Ordinary standing postures, especia 
quadruped, variable degrees hip and knee, and 
rest close beside the other advance behind cases 
though the tonic length the muscle varies greatly, its tension 


varies little and does not fall below that required bear 

each limb they secure that, the positions nts 
standing, the tension the muscles shall still continu 


urchin rests supported its spines the the 
muscles the spines, the decerebrate cat tand 


means of the tonus of the anti-gravityv n 


This retlex standing disappears wher t] transection OF the brain 
made behind the posterior edge the not present, therefore, 
the decapitated the decapitated preparation cannot, 
have seen, stand. decide how far the reflex stand- 
ing matter shock, how far with lapse time the ability 
stand recovered, recourse must had other preparations 


decapitated. When in the dog the pinal cord evered in tl thoracic 
the hind-limbs cannot first but aft weeks 
months they exhibit this That is, hind-feet the 
the reflex tonus bear the weight 
limbs and hind-quarters. The attitude thus exhibited 


indubitably amounts standing and sometimes maintained for minutes 
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REMARKS ON THE REFLEX MECHANISM OF THE STEP 


But this spinal standing not fully equivalent the stand- 
ing the decerebrate preparation. less steady, subject sudden 
lapses, irregular less enduring, and allows less latitude 
Variation in the exact posture of the limbs The tonus which executes 
les plasti t cannot be obtained at all. tonic 


contract Wille execul il s, however, that ol thi decerebrate 


preparation, madependent of the cubtane \ ifferents It is like that of 
the decerebi its preparal hn. a retl proprio-ceptive nature, 


search for the postural static component walking, 
considered purely reflex act, arrives therefore definite result 
lt Is Lon Lill il the ne to execute the USUSTAUTHUS after 


And finds that that retlex fatus obtainable 
even ) | ! | rede 

now the component walking the respon- 
ble for the step, and looking for retlex 


| dat | t more itel\ appheabl to the 
] 


bipedal progre n of nan The hind nbs of the « 


hirst nve and Freusbers Recently the kinemato- 


estat ! | ! | Cp) ! 
ted cat appropriat ventilated the preparation 
contin vel i! to exhibit, under UpPpropriate 
Vial is reth \ heant beatur pinal reflec that the 
( n | na on alternate! Vinone these alternating 


effective stimulus for the stepping movement 

spring clip the Certain skin regions provoke the 
which The continuous and constant, but the 
atferent nerve will also evoke the stepping 


Here the essentially rhythmic, has rate 
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rhythm far per second— than that the rhythmic 
movement—about per second—which evokes. The stepping 
may also produced direct faradization the cross-section the 
lower end the bulb top the spinal cord the 
decapitation. faradization evokes stepping 
that half the cord which the electrod (unipolar) applied 
and the ipsilateral stepping often accompanied weaker stepping 
the contralateral hind-limb 

appears clear, therefore, that the the 
culature referable not resident the stimulus sen 
organs the skin, but developed the spinal centres occupied 


the reflex action. other words, these centres there arises 


fraction second late flexion, and the again extension, 
and on. other words, the stimulus which 


and then fraction second later succeeds excitine them 
and then again fails, and The 
oecurrence. The scratch-reflex, affecting as it does the 
muscles does the reflex step, similarly exhibits 
refractory phase. the scratch-reflex the the 
ment, the rate recurrence the refractory phase, 
alteration the intensity the the step) 


increase the intensity the stimulus increases the tempo the 


This equivalent that intensifving the stimulus 
to prolongation of the excitato eflect ; it | nes mcreased 
discharge followed acceleration the the refract 


and the refractory phase itself shorter duration 
The origin and intimate nature the refractory 


isa phe nomenon Which seems akin many ways 


well-known refractory phase the heart during which the 

rises mind possible for refractory phase general 


some evidence referring the heart the 


potassium-ions present with sodium- and the tissue 
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And from the work Macallum and know the rich- 
ness the neuron and the intimate connexion between 
the liberation this salt activity There some 


evidence that the inhibitory action the vagus the heart due 
the liberation that nerve potassium that bind 
that part the heart whence the beat originates the spinal 
reflexes under consideration the refractory phase further compli- 


are not only but alternating Thus, when the stimulus 
inettective for the moto-neurons becomes for 
the extensor moto-neurons, and conversel 
The stimuli above mentioned which excite stepping are all them 
remote is, their place application not within but outside 
the limits the stepping limb itselt The stepping movement can, 
however, stimulation directly incident the itself, 
though not Here the agent stimulation 
has the form movement for instance, passive 
the limb Perhaps posture also When the dog with spinal 
lifted from the ground that those limbs droop pendant, 
the hanging limbs once begin step If, then, one 
supported from that the hip the 
ping subsid usually the other limb well, although 
that limb quite free. removing the support and letting the limb 
drop unde t WIL We oht once more, the passive extension so produced 
the limb dropped, after fair extension has occurred, active flexion 
the hip, the knee, and the ankle, accompanied the fellow-limb 
active extension the similar joint The stimulus exciting this 
reaction the passive extension, chiefly the reaction 


when all the skin-atferents the limb are severed. The 

passive movement acts proprio-ceptive stimulus, and the reflex step- 
pins as thus evoked s entirely a prop) rejles 

experiment interest this connexion the The 

(cat, nsists two parts which form two parallel 

bands. these bands the median passes tibia, and flexor the 

the hip, but also extensor the its lower part. 

The sartorius can separated from its insertions and its lateral and 

deep attachments without impairing its nerve blood-supply. When 


this has been done can seen that the decapitated preparation 
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passive full extension the knee provokes contraction 
median band sartorius and the lateral band passive full 


flexion the kne provokes contraction the lateral 


sartorius and, less extent, the Passive exten 
sion of the limb excites reflex contraction of a flexor of the linab, 
passive flexion the limb excites contraction extensor 
the limb. But the two effects, the former the more marked and 
regular the decapitated applies also other 
passive extension the knee and the ankle, and 


knee alone, excites reflex contraction in the semitendinosus and b ce] ) 


passive extension does not excite contraction the semimembranosu 

biceps femoris anterior, extensors the indirectly the 

Such results are evidently akin the phenomenon the 

reversal consists ina reversal of the direct i] rethe movement bre 

about by reves ne the mutial posture of hit 1 thie 


the tail the spinal cat 
pose the appendage the lett 


the above experiments, passive extending the knee excites 
4 towards its completion, a retlex contraction of tl knee-th 

kind do not excite retlex movement of POSLE Aire tion to theirown witl 


the step-retl x and the cratch-reth ! that dition 
these additional factors present tive movements, though 


Wanting movements merely passive. the active movement not onl 
are the muscles antagonistic the movement lengthened passively 


the mechanical pull of the movement, but thy ive relaxed by centra 


And addition their protagonists, the prime movers, Charles 


whose loss still fresh with us, termed are hortened 

seats change they not experience merely passive movement 
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ments appeal competent, therelore, to originate proprio- 


ili mor potently than And Gold- 


than that for passive movements they are more 


il nt etl evel 
rib ipon the observ- 
corny the linb-meo ment ob the 
Movement Ther | il il 
its carried Weber showed 
! | tll hil 
bits excitation during 
t\ Opp a ( ( rhaih moto 
| { i cert rent d pore ed by 
| | ent centre lnnb with 
biol the r centres and con- 
bit Chere N t COMMON phenomenon 


Lioh, Is that on withdrawal of the st mulus 


tive exten This rebound extension appears 
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extensor centres. Conversely rebound flexion often ensues with- 


drawal stimulus excitatory extension. These rebound discharges 
are akin phenomenon which Head noted his work the 
regulation the respiratory movements. Head stimulated the central 
end one vagus with faradic currents just too weak produce 

) 


) 
Fic. 
Post-inhibitory The tracing from the knee-extensor, vastocrureus. The 
muscle is at the outset of the tracing exhibiting tonic contraction, for it is taking part in the ; 
postural reflex standing which involves maintained knee. stimulus the 
applied (see notch signal line below) appropriate producing knee-flexion. The vast 
crureus immediately relaxed (descent myograph line) inhibition, and 
relaxed long the stimulus continue The stimulus withdrawn and the muscl 
re-exhibits contraction (rebound ind tion greatly excess the 
grade the contraction exhibited prior the reflex ime quarter 
above. 


complete reflex tetanus the diaphragm this condition 
inflation the lung once produced relaxation the 
reflex inhibition. When the lungs had returned their normal 
volume after the inflation, the stimulus previously inefticient produce 
complete tetanus the diaphragm became once period 


x. 
| 
q 
J 
j 
q ) 
> 
) 


REMARKS THE REFLEX MECHANISM THE STEP 


= 


sponsiveness excitation. with the spinal limb-centres 
stimulus evoking only slight extension the limb will, when 


= 


i 


applied soon after the occurrence of a strong flexor reflex of the 
ample and long-lasting extension than 


the nee-extensor, vastocrureus. A, exhibits 
powerful reflex inhibition caused 


ul nt wer tracing was abruptly weakened to the lesser 


at once reverts to contraction not 


\ I le und t 

Post exaltation heightened the activity the reflex centre that 

pite the wea hibitory stimulus which previously was 

restoring the full intensity the 

quar seconds 
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did before the decerebrate preparation the 
tion extensor muscle followed removal the inhibitors 


muscle and rebound obtained even when all 


other nerves the limb have been except onl that 
extensor muscle itself is, necessarily dependent 
the movement produced the for, although 
were the limb musculature intact havine 
(except the question) bee paralvsed 
exaltation which follows inhibition But that that 
eXtensor Is probably return ¢ ire of the tonie 
decerebrate preparation. tonic contraction and 
Which causes the flexion the step, and 


that stimulus, and its exaggeration return 

the proprio-ceptive stimulus which produces finds the 
the extensor centres ter the pel 
inhibition The phenomenon is, therefore, 

evidence that a } Mhitory eratltat pina tivit rs 
the nervous centres the limb 


manner production the retlex excited 

these respects they contrast with 

the stimuli which excite the reflex whet applied to thi Leppu 
latter are not cutaneous, and propri 


Part the problem pertaining the retlex step 
harmonizing the two sets stimuli widely tak 
the case continued stimulus, sure faradization applied 
the skin one hind-limb exciting retlex stepping other hind 
The stepping movement begins with active extension 


was shown that passive extension the limb tends excite 


generating 
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REMARKS THE REFLEX MECHANISM THE 
deep structures the limb which flexion. 
short, the remote stimulus, noxious 
reflexly provokes the limb, this 
movement generates the extending limb secondary 
ceptive mulus whose retlex effect the limb antagonistic 
two stimuli whose motor neurons the limb are 
enough there will the limb the con- 
the will diminish and the primary stimulu 
Lin I | tert }) prio ptive 
tinul em ted in tl linb b kk n { the mb and te Ming to 
the alternation, the shunting, proceed 
ption conversely the here the remote 
cervical ‘ ol }) late | hind-lanb with flexion 
t| opel ! nsider that we have a 
1 Het ( n 
it OST Lory 
And pping lal and 
hip and knee and the 
extension the opposite once flexes hip and directly 
full exter reached the dropped limb active occurs 
ind accompanied active extension the opposite hip and knee 
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that have just previously crossed influence reinforces 
the mechanism producing the alternations extension 
the fellow-limb potent some cases that arrest the stepping 
one limb soon causes cessation the stepping the other limb 
also. And this crossed influence important factor keeping the 
phases the stepping walking and trotting correctly timed though 
converse phase the two limbs, right and left. 

The experimental results regard retlex stepping point, therefore, 
inspiratory movement discovered Hering and There 
was shown that the contraction the diaphragm inspiration 
due course cut short reflex inhibition, traceable stimulus 
generated the mechanical stretch which the inspiratory movement 
itself produces the lungs, also that the 
(Baglioni The inspiratory reaction therefore arrested 
secondary reflex its own making, secondary reflex 
the primary reaction regard its influence respiratory 
muscles. Similarly the case the vasomotor centre and the heart, 
intense action the general vaso-constrictor centre, the 
aortic blood-pressure, stretches the aortic wall, and doing excites 
the afferent nerve the depressor, and through 
depresses the action the vaso-constrictor 

these cases the primary reaction generates one 
conflict recurs rhythmically between two stimuli 
the limb musculature, rather the motor neurons that 
musculature, one stimulus exciting the extensor motor neurons and 
inhibiting the flexor, the other inhibiting the extensor 
opposed influence the motor neurons one and the 
musculature has been for muscles which 
step actually engages—namely, those the knee. The result the 
one other three types, according the relative intensities 
motor neurons and inhibiting motor neurons and then 
stimulus arise whose influence inhibit motor neurons 
and excite motor neurons the three types result, 
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mammal (decapitated cat), excited faradic 


ralateral popliteal nerve (C). During this contraction the ipsilateral 
faradized for the time shown the lower signal (I), and produced 
this inhibitory effect greater according the intensity 
the ipsilateral nerve second observation reduces 
inhibitory stimulus endures. the third observation, with the strong 
and quick the suppression the contraction that the writing lever 
the end its fall. The tremor seen the second observa- 

lof concurrent excitat ind inhibition usual, and more marked 
reparation the decerebrate. Time seconds above. 


xor knee, evoked stimulation ipsilateral 
din each observation intercurrent stimu- 

The intensity the ipsilateral stimulus—the 
ion observation while the intensity 
for all the observations. Cat, decerebrate 
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observed, are follows: much weaker than its inhibitory 
influence unable perceptibly excitatory influence, 
from showing the muscle. much more intense than 
excitatory effect wholly overcomes A’s inhibitory judge 
tory and are not very unequal intensity the excitatory 


] 


influence exerted and the inhibitor which producing 


only partially suppresses the hich bear 
other words, there contraction, both the which 


the contraction less than was when was alone, and 


iuntavonistic to S itself, ( e de} 
on ti relat ( ols \\ ve} 


the 
that niluence | rel ! | l rrent! 
that the tion the partial, and does not 
extend complete suppression all traction, and similarly that the 
contraction their opponents does not reach its maximum extent. This 


many instances, can seen that the clonus 


muscle 
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partial relaxations persistent contraction maintained throughout 
the when the respiratory movements are quick and 
deep, the contraction the diaphragm does not wholly cease during ex- 
the diaphragm relaxes, but its relaxation only 
the stepping the decapitated preparation there evidence that the 
the remote nocice ptive pre over that the 
proprio-ceptive stimulus. The former stimulus, when its locus 
application lies the median line the causes 
tepping which remarkably similar form the two limbs right and 
the point application the stimulus shifted somewhat 
the right, the stepping the right although its tempo 
tered, characterized greater flexion, especially the hip, 
that the left limb, without alteration tempo, becomes characterized 
greater extension, especially the hip. the stepping initiated 
the base the ipsilateral limb opens with flexion, while that 

tiated from the crossed limb opens with extension; the 
lus responsible the ipsilateral limb for flexion, the 
ossed limb for extension. clear, therefore, that this case 
the remote initiatory pre dominates over the intrinsic 


secondary stimulus each And also clear, from this and 


observations, that the exact form assumed the reflex stepping 
limb largely governed the nature (locus, &c.) and intensity 
relation the secondary intrinsic one. grading 


partial relaxations due graded intensities the two 
pponent stimuli and various forms can given the step 
Whether under the competition between the remote primary and the in- 
third form result ever ensues remains 


the more perfect the spinal hind-limbs 


the dog, after the period shock has passed, can seen 

When that stepping slow and ample, sometimes Is, 

flexors and extensors may relax alternately: just 

breathing the diaphragm may, for time, during the 


the tempo the stepping, factor largely governing 
uly the intensity the remote initiatory stimulus. With increase 
mulus the tempo the step This well seen when 

hind-limb stepping excited faradization the 

bulb cervical cord. Increase the intensity the stimulus does 


prolongs thie excitatory effect; gives an inert ased intensity ot 
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discharge followed at mere ased speed by a relracto 


nation phase, these latter also 


harmonizes well with the view put forward Verworn 


the nature refractory phase 


observations retlex stepping 


+ ] ] . ] ] 
executed under the the centres, let 
the expression has but vague connotation 
date the wil from the experiments 
case the excitatory intluene descending Trom the hiehe 

periods determine the periods the 
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movements With Its cannot effectively wa 
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preparation 
Is much more etfective and amounts in mal hist 


static retlex in exagverated The extenso) 
much stronger the decerebrate preparation 


virtue which the preparation can 


also the extensor phase 


loss this pre-spinal which makes exten 


less easy to evoke than flexor mn the 
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them recover later the spinal limbs after thoracic 
unnatural that records these prepara- 
tions—the decerebrate and the decapitated—should retlex stepping 
obtainable spinal reaction, while standing only 
obtainable where the hind-brain and part the mid-brain 
Whereas the former only partly extensor reflex and depends also 
flexor and these mechanisms less than extensor 
from removal pre-spinal centres adjuvant the 
the frog, where the habitually resting posture land 


with hind-limbs the spinal preparation preserves well that 


the frog tonus, and the Brondgeest experiment 


ferents the Bernard’s observations showed, further, that 
the afferents are not those the skin the limb, but those 
of the deep structures In short, hke the standing posture of the 
hind-limb of cat and dog, it is a proprio-ceptive retlex from the limb 


hanisms 


executing stepping movements, and also for supporting erect 
vet not readily driven exhibit retlex walking and 


and such as al Ol @ nature to evoke pun, did consciousness exist in 


the preparation with the locomotor movements thus initiated 
movements face and larynx suggestive defence 
well may ask, what the reason this want 


readiness locomotor response preparation that still possesses 
much the neuro-muscular subserving such 
because the intercollicular transection, cutting off the great distance- 
receptors for olfactory, optic, and great extent acoustic 
all the superstructure concerned with sensuous elaboration fillet 
has reduced the creature’s responsiveness that the mere 
undisturbed Has its world petrified motionless system, 
static, invariant monotone bereft all change? Has 
the mutilation involved removal some habitually 
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difficult even channels still remainine the 


> 7 
\ id 
* 
| 
oft 
] 
\ 
} 


4 
‘a 
4 


ORIGINAL ARTICLES AND CLINICAL CASES 


creature unify into complex and wide 
response that involved progression 

The observations Goltz, recently Rothmann, 
shown that the dog, deprived almost wholly both 
spheres, can stand and dog would, when feeding time 
was then observed walk three feet, holding the injured foot 
off the ground. even the decapitated preparation (cat) somewhat 
reaction can seen If, the preparation lies its side, 
hind-foot pinched, this limb the hip, knee, and 
ankle, and the other limbs once begin rapid, 
other legs run away. 

Liven in such al high animal type as the dog the whol comple 
act progression performed not only without 
the collaboration the cerebral cortex, but also 
the whole cerebral hemispheres themselves. 
thalamic region is. of portance In this connexion indicated by 
the observations several observers, and notably The red 
probably also its recent analysis Monakow 
decerebrate rigidity hardly seriously impaired 
the cerebellar region until the paracerebellar are invaded 
this problem co-ordination, many others, the justice 


penetration views long expressed Hughlings Jackson meets 


More than vears ago Jackson laving 
the distinction between continuous and 

all the muscles; the changing movements walking are the resul 

overcoming and orderly way the other- 
Wise continuous cerebellar experimental procedur 

the two elements, the static erect posture and 
furnishing rhythmic alternating movement 
disengage themselves separable components the 

progression How exactly they are combined 
walking remains for further elucidation, and must, think, 


the present leave them with that question 
mation before seems still solve the problem 


But glance back finally the retlexes 
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used progression look certain principles simpler co-ordina- 
tion which they exhibit their handling the musculature the 
first the rhythmic diphasic motion the limb which 
constitutes the has already been mentioned that the muscles 
Which are protagonists the one phase are not the other; the 
protagonists one phase are the antagonists the 
this true equally for both well when the mus- 
culature the limb analysed regard the part plaved 

veral muscles individually the respective phases the 
each phase certain muscles are found contracting and certain 
Hexion phase (fig. the muscles which after 


contraction are sartorius (except perhaps lower part 


Onthe other hand, certain muscles can similarly detected 

tually to relax in this phase, The se are SCULLIMCVNOVAROSHUS, biceps 


femoris anterior, sadratus moris, vastus lateralis, vastus medialis, 
reus, adductor minor, gastrocnemius and soleus. these muscles 
lax during this phase the not necessarily mean that 
relax such degree that contraction remains them. 
that the grade contraction which they exhibit the outset 
the phase lessens during the phase. extent which their pre-existing 
ntraction relaxes proportioned the degree which 
traction the opposing muscles augmented. And the relaxation 


brought about retlex inhibition the centre innervating them, just 


augmentation the contraction the opponent muscles due 
excitation the centre innervating those muscles. 
drainage-theory very aptly expresses this result. Evidently the principle 
antagonists that reciprocal innervation. does not 
preclude the co-existence one and the same time amount 
contraction protagonist and antagonist What does 
reclude, and what does not fact appear ever occur, concurrent 
nerease contraction protagonist and antagonist, 
decrease contraction both protagonist and antagonist 
When excitation the motor neuron being augmented 
further excitation, that the extensor motor neuron inhibition 
correspondingly lessened and conversely. 


the extension-phase the step (Fig. the following muscles 
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are analysis found contracting femoris, biceps femoris 


anterior, 


muscles observed relax this phase 


semimembranosus, vastus 


lateralis 


adductor minor, gastrocin mLUS, sole Ws, and the ror longus digitorum. 


CrUreus, 


psods, 


medialis, 
The 


rectus 


fe moris gracilis, semite ndinosus, biceps he moris poste rior, glute Ws, 


tibialis 
also, protagonists 


nervation. 


Reference the above lists. and the 


illustrating them, shows, however, that each phase the 


and 


and ertensor 


antagonists 


~ 
> P 
ire illustrating muscles 
\, tibialis anticus 
bi ps fea ris posteriot 
extensor brevis digitorm 
F’, tensor fas femoris b $ 
G, gracilis 
I, psoas 
extensor longus digitorum. 
gluteus minimus 
P, pe roneus | 
rectus femoris. 
S, sartorius lateralis, 
sartorius medialis. 
semitendinosus. 


are dealt 


digitorum. 


with 


this phase, 


- 
« = 
ext n phase b of the retiex Lep of the il 
0, quadratus femoris | 
l, crureus. 
2. vast. 
}, adductor minor, 
. t. adductor ma r (a part 
5, semimembrat is 
6, biceps femoris poster 
gastrocnemius 


REMARKS THE REFLEX MECHANISM THE STEP 
certain muscles which, sense, are antagonistic each other, 
not dealt with reciprocal innervation. That is, certain muscles 
oppose each action are identically innervated, are 
excited contraction, and are inhibited together and the 
same example that the semitendinosus biceps 
femoris posterior, along with the psoas sartorius. The two former 
muscles are flexors knee and also extensors the hip; but though 
extensors the hip they contract during the the step 
the hip being tlexed. The extension the hip which they tend 
produce wholly prevented and overcome the concurrent contrac- 
tion the psoas and sartorius (mesial band), which are far their 
But this prevention their mechanical effect the hip 
taxis such that the hip flexors, whilst protagonists flexion 
that joint, serve also fixators for the protagonist flexors the 
next joint, the The taxis employs the same muscles 
protagonists one joint, and fixators for the protagonists the 
novements the limbs cat and dog. The makes certain 
muscles, which Hering’s term synergic 
with the for the sake fixation adjacent 
muscles, along with the protagonists deals with identical innerva- 
tion, not reciprocal innervation. 

similar case that the extension phase 
the step this muscle contracts extends the ankle, and acting 
itself alone would flex the But the retlex taxis such that the 
muscle’s flexor action the knee prevented. The knee extensor, 
vastocrureus, thrown into contraction with the gastro- 
The vastocrureus, preventing the gastrocnemius from 
the knee, enhances the latter’s action extensor 
Avain, when the ankle the flexor-phase the step, not 
only the gastrocnemius the direct antagonist the ankle-flexors 
relaxed reciprocal inhibition, but so, likewise, the vastocrureus. 
This last, the origin the gastrocnemius above knee- 
joint, indirect extensor and gastrocnemius, 
although partial pseudo-antagonists, are the taxis made 
synergic and handled identical innervation. 

purely reflex standing the decerebrate preparation, find this 


postural also the same principles observed the kinetic retlex 
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the step. Thus the protagonists which keep the knee extended are 


here, the extension phase the step, the vasti and crureus. Main 
antagonists these biceps femoris 
sartorius (medial band) and gracilis. these antagonists, while their 
protagonists remain steady tonic contraction, observation fails show 
any contraction the contrary, finds them under slight degree 
inhibitory restraint, the converse the degree 
excitation. Here, apparently, the static reflex, like the kinetic, deals 
with protagonist and antagonist reciprocal innervation. The muscles 


which appropriate experimental analysis finds exhibiting 
contraction this postural retlex are the following: quadratus femoris, 
biceps moris vastus lateralis, medi- 
alis, crureus adductor minor, soleus and probably also 
longus digitorum, though this last the tonic contraction 
And, here again, obvious that certain the 


exhibiting contraction simultaneously are nevertheless some extent 


opponents action. Thus the gastrocnemius and 
vastocrureus are opponents respect their action knee. Yet the 
taxis makes them muscles. And with the same result 


the kinetic reflex the extension-phase the the 
vastocrureus, opposing the action the gastrocnemius the 
knee, enhances the extensor action that muscle the ankle. These 
pseudo-antagonists are dealt with identical innervation, not 
reciprocal innervation, are the true antagonists. 

Finally, may remarked that the taxis both the step and 
standing many cases does not treat functional units certain 
the musculature regarded unit muscles anatomical 
nomenclature. Thus deals with the biceps femoris double muscle 
compounded pair units, which have the mutual relation pro- 
tagonist and antagonist. The portion the muscle which inserted 
above the knee-joint treats along with the extensors the limb, that 
portion inserted below the knee-joint associates with the 
the limb. Hence, the account given above, biceps femoris anterior 
has been distinguished from biceps femoris posterior, because these are 
functionally dealt with the reflex two separate muscles. 
the treats that part quadriceps extensor which constitutes the 
rectus femoris flexor, while the rest the quadriceps relegates 
the extensor mechanism the limb. When the distribution 
the knee-jerk the muscular field the limb examined, one 
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that part rectus femoris. This undoubtedly connected with the 
circumstance that the retlex machinery the limb treats the rectus 
would seem that the jerk phenomena are all confined 
those groups muscles which were referred 
muscles, the muscles which their contraction counteract gravity 


the usual erect posture, the usustatus, the animal. 


1} | I 19 1G, S. GAY 
2) G l » S. 1 
H H f } 
1) H I Sit ! 868, Bd. Ix S. YOO. 
Z J LQOT 
6) 5 I 87, Bd. xi, 8. 582 
7| SHER C. 38 l \ S ] lon and N 
1 
Q ) 
> I) <a 7 
\ LS XXX p. 254 


q 
uae 
var 
an 
= = 
\, 
) 
‘ 
= 
“gl 


CONTRIBUTION THE LOCALIZATION CEREBRAL 


CHAI I G | ( | 

(HAI 

Prefrontal Re 

(HAI rk V.—Intra il A \I 1) 
ition of A i 

CHAI 

CHAI R i | ( x 

CHAI \ La Lang 

(HAI ( \ ) 

CHAI \ ( | 


APPENDIX A, 


Mr. PRESIDENT AND GENTLEMEN, thanking you for the 


vou have done your invitation deliver the Goulstonian Lectures 


for the present vear, wish the same time apologize for pre- 
sumption choosing subject such vexed and intricate question 
the localization cerebral have but one excuse 

namely, that researches have attacked this 


what different method from any hitherto adopted, and have thereby 
obtained results which appear partly confirm 
amplify the conclusions arrived certain other and more experienced 
workers. present investigations have already occupied con- 
siderable period time, being now fourteen years 
commencement, and ten vears since first paper cortical localization 
was published, think may fairly claim that the conclusions which 
have arrived are neither hasty nor ill-considered, and trust 


The Goulstonian Lectures delivered before the Roval Phi 
March 1, 3, and 8, 1910. 
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that you will regard these, and also the evidence which about lay 


before you, not entirely unworthy vour attention. 


CHAPTER 
General Remarks on Cortical Localization. 


not propose enter into historical retrospect the investiga- 
the past forty vears, for purpose sufficient refer 
brietly those the past decade With regard 
researches, would remark that the experimental method investiga- 
tion which was introduced Fritsch and Hitzig and Ferrier, and 
ntinued numerous workers, from whose names would invidious 
make selection, may considered have served its purpose with 
the publication the researches Sherrington and Griinbaum 
These, linking together the conclusions arrived the 
mental and the histological methods, resulted the belated recog- 


nition the neglected histological investigation Bevan Lewis and 


Clarke the cortical localization the motor area, and 
gave an imp tus to the latter method which has already been followed 
considerable our knowledge the structure and 


functions the cerebruin 
The last, but not the least important, the researches which 
ust refer before dealing with the published work the past few years 


study the process The division the cortex 
cerebri, this investigator, into the two great classes sensory 
ssent which almost unprecedented the history research, and 


vhich, but for Flechsig, would have overtaken the workers the past 
lecade Though many the results obtained Flechsig have failed 

obtain credence, largely perhaps through the frequency with which 
modified them publications, his broad generalization 
has suceessfully withstood the fire and forms the origin, 
not entirely the basis, our present cortical localiza- 
experience the great differences which exist the degree 
same age, Flechsig was injudicious applying directly the adult 


the results obtained from the investivation such 


but easy wise after the event, and probable that the 
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researches Flechsig would have attracted less attention had they 
excited less dissent. 

During the past decade numerous publications have appeared the 
subject cortical localization histological methods. these 
publications the whole cortex cerebri man, and many orders 


mammals, has been mapped out into histologically different 


and some instances proof the functional significance 


these has also been the mode evolution and 
tional significance the the cortex cerebri have 
been discussed from both the ontogenetic and the phylogenetic aspects 

purpose these lectures deal solely with the human cere- 
such investigations concern the cortex the lower mammals 
Amongst the publications which bear cortical localization 
those two authors stand namely, the Histo- 
published the vear Brodmann These authors 
different areas the whole cortex cerebri well the 
cerebri certain orders 

The human maps these authors, whilst differing considerably 
detail, agree with one another much more than either them resembles 
the maps Flechsig. have already indicated one reason why the map 
Flechsig cannot applied directly the adult cerebrum. wil 
also evident you that, owing the low development the 
the later evolved spheres association, the projection areas must 
necessity differ considerably their relative size and distribution 
and the adult. Further, without going far Smith 
who from the point view causation closely correlates fissuration and 
histological although these ditfer very considerably the 
adult cerebrum, certainly regard histological one 
the causes fissuration, others being arterial supply, also 
certain mechanical conditions growth. hence not surprising that 
the projection areas Flechsig, taking for granted their correctness 
the not bear the same relationship the main cerebral 
these areas the adult 

Compare the maps Flechsig (figs. and with the maps 
Campbell and Brodmann. will noticed that 
sensory area much larger than the adult, also the bodily 
sensibility projection centre, which, the adult, lies entirely behind 
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the fissure however, may remark, expressly 
states that the majority the projection fibres pass behind the cen- 
tral fissure. the period when the experimentally-obtained Rolandic 


ensibility Projection, 


on cent 


Insular centre 
of association 
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Visual 


projecti 


Parietal and temporal 
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fLECHSIG). 


supposed distribution closely resembled 
and the two were regarded 
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identical. Now, however, the and areas are 


regarded separate and lying either side the furrow Rolando, 


is, the way, necessary remark this connexion, lest should 


PRECENTRAL POSTCENTRAL 
INTERMEDIATE POSTCENTRAL 


- PSYCHIC 


> VISUO- SENSORY 


POSTCENTRAL, PRECENTRAL 


INTERMEDIATE SOSTCENTRAL NTERMEDIATE PRECENTRA 


LIMBIC 
Variations Bsc 


ViISUO-PSYCHIC 


viSuO-SENSORY 


viSUO- PSYCHIC 


Common TEMPORAL 


Fic. 4 (Campbell, 1904) 


appear disregard recent article Horsley intend 
refer this when dealing later with the structure and functions 


the psychomotor area. 


pil 1 tyra Common TEMPORAL 
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Campbell, published 


to 


the 


have arranged for comparison two sets map 


the 1904 and 1905, and the maps 


difficulties involved cutting up, blocking, 


sectioning, and reproducing diagram form the cortex 


ent 


human 


res, 


considerable differences might well 


expected maps prepared two totally independent investigators. 


however, 


dentical ly 
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nit 


Love ther 


vith 


particularly the frontal lobe 


it, the maps Campbell appear 


from personal acquaintance 


these particular maps 


understand the well-marked ditferences which 


the two pairs diagrams Campbell, one which 


and the other, very 


monograph, since the fissuration the 


prefrontal, the frontal, the parietal, and 


case the 


regions, the differences distribution are very con- 


of the fact that, in the case of 


rent copies of the 


particular brain, 
Within 


should he left 


very exact, say, 


same brain, they 


Dore 


less accurate the two sets; and this 


With many regions 
and the would 
Gordon Holmes 


which the 


nevertheless, the opinion, without disputing any way the 


that the exact 
mantle 


and the 


portion the 
the area 


Visuo-sensory 


tended with owing the probability that 


flerences eXIst In the case 


the 


asvil 


pt tice, 


ditterent individuals, and 


case the poorly developed brains which are often 


{ 


agram six regions which, many 


ears ago, precisely mapped out and obtained proot the functional 


his 

the 
Case 
Case 


normal male 


the visuo-sensory area (fig. 


existence, some, 


both the and the 


that shape apparent extent ol 
several cases, even when 
long-standing blindness allowed for. 


ed DD years. 


female aged vears, example chronic insanity 


vith epilepsy. 
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Case female aged vears, example chronic insanity with 
blindness from 
Case male aged example chronic insanity with 
long-standing blindness 
Case normal infant, male, aged months, and 
Case example anophthalmos, aged month 
evolution and stable organization, is, say the least, likely that still 
reater exist the later evolved 
specialized regions association. 

another illustration, this time probable individual variation 
only, will refer few words the recent researches Marie 
concerning aphasia and the functions the area Broca. may 
Lhave elsewhere remarked, that the thesis this author, 
with regard the intellectual exhibited all 


true, any rate such cases studied methods familiar the 


not, however, probable that motor aphasia invariably 
the result anarthria sensory aphasia, although, the other hand, 


doubtless true that anarthria sensory aphasia necessarily give 
the symptomatology classical motor aphasia. certain that 
the case many persons speech centre rightly disrated 
Marie, Whereas extremely probable that others area 
part the area, which case its permanent loss 
would result temporary motor aphasia with temporary interference 

ith voluntary thought. Such variability with regard the individual 
listribution the special part the psychomotor area which subserves 
the evolution speech opinion, the only possible explanation 


the widely divergent views which are held equally competent 


pservers, 

Before concluding reference the histological 
the cortex, wish briefly another question impor- 
tance. have indicated the probability, not certainty, that individual 

the actual extent the several histologically 


areas which have been described. 


lifferentiation probably indicates the limits possible educability, does 
not, however, necessitate the existence functional activity. 


very obvious illustration this truth may seen the motor 
evolved the psychomotor area, which constitute the sole 


nfinite variety skilled movements, the numerous highly complex 
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written and spoken languages, the wonderful gamut expression 
and vesture which the intelligent human subject capable, 
see each case gross individual 
logical differentiation probably supplies the key with regard indi- 
vidual potentialities, but doubtful whether individual 
the race has ever even approached the limits 
education. 

will trouble with but one further illustration—namely, the 
remarkable manner which such serious disabilities congenital 
early deprivation the senses hearing sight may compensated 
education 

person suffering from congenital early loss hearing neces- 
sarily dumb; and, unless live association with other individuals 
suffering from the same disability, educated special means, his 
mental functions differ little from those the anthropoid 
such persons, under either these conditions, the auditory disability 
compensated for shrewdness vision, and the speech disability 
the evolution descriptive mimicry high standard. The deaf and 
dumb think just voluntary thought persons 
occurs the preliminary activity the articulatory the psycho- 
motor area, Which evidence, such needed, favour 
the truth the latter thesis. normal individual may think him- 
means invisible larvngeal and respiratory 
person does not possess the same 
hide the results activity during voluntary thought 
Further, such taught lip-language, they readily learn 
nicate with normal persons inexperienced the special 
deaf and dumb 

the other hand, the congenitally early blind acquire langua 
just ordinary non-reading and non-writing individuals, and, 
absence special education, exhibit little defect the mental 
functions. such persons, however, loss sight usually compen- 
sated marked hyperactivity the sense touch; and means 
special type the blind are able acquire education which often 


little, all, inferior that many normal individuals. 


After these general remarks, pass the subject 
you—namely, the evidence which have obtained from the clinico- 
pathological study mental disease, with regard the functional 


significance certain special cortical areas. 
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have hitherto attention four the numerous 
regions into which the cerebral cortex divisible—the visuo-sensory 
Which the best example the sensory projection the 
suo-psychic zone, which one the regions special cerebral 
and the prefrontal (higher and precentral 
regions. 
necessary preliminaries, shall now describe detail the method 
which have manner which the cortex cerebri 


indergoes evolution during life and 


CHAPTER II. 
Vethod of Tuvestigati 


The method which about and which have em- 
ploved for many vears, that measurement the 
primary cell- and the cortex. detail nor 
results any way comparable with the macro- 
mensuration grey matter which been performed 
workers for many vears, and therefore not necessary for refer 
further this 

reasons which shall indicate later, sub- 
divide the cortex, for the purposes measurement, into the five primary 
from which has been evolved—namely, (1) the outer 
superticial (2) the outer pyramidal layer 
the middle cell-lamina (4) the fibre-lamina 
nner line Baillarger, which certain regions contains 
is the Betz cells and the solitary cells of Mevnert ; and (5) the inner 

readily all parts the neopallium, though they differ 
their degree development different cortical 
the psychomotor area, the third lamina depth and can 
detected careful examination. the other hand, the 
isuo-sensory area, the third lamina great depth, the granule-layer 
being duplicated the interposition its midst the 
Gennari, which terminate the fibres the optic radiations. 

the examination the cortex is, however, not 

easure. Granted that accurately vertical sections are obtained, 
necessary define the exact regions the which 


capable measurement. theory the flat external surface the 
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convolutions the ideal region, and certain brains the 
one which available. practice, however, its sole 
impossible, only for the reasons that trustworthy 
situations rarely available, and that its degree 
varies greatly, being very different over broad and narrow convolutions 
consequently employ four regions the convolutions, 
these prepare general average measurement. These regions are 
fissure lips, the and the s/des fissures some 
between the apices fissure lips and the bottoms 
fissures, 

These regions are shown the diagram 10) 

though cut ever truly, many obliquities exist, and only certain 
obtain the necessary number regions for measurement, and som 
times happens that cases promise have rejected, even 
all the sections have been cut 

The four well-detined regions which have are alone 
capable accurate micrometric measurement, and for reasons which 
shall now give, possible, after number measurements 
from these have been averaged, obtain trustworthy general average 
measurement from the four, which can emploved for the comparison 
case with case. 

Taking the four regions turn, the case the surface, 
the fourth and fifth and usually the third, are 
general average measurements, some broad surfaces and 
some narrow ones the case the sides fissures, 
four and five are, rule, below the general average measure- 
ments, and considerable variation regards total depth occurs 
region. however, many side are, rule, available, 
relatively easy obtain trustworthy averag 
and sides thus, measure, when taken together neutralize the defects 
inherent each. the case the the first two are, 
rule, below the general average measurements, lamina 
three slightly above, lamina four markedly above, and 


lamina five considerably above the general average measurements 


siderably above the general average measurement, and lamina two 


slightly below, lamina three moderately below, lamina four 
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much below, and lamina five greatly below the general average 
and bottoms, when taken together, thus 
great extent neutralize the defects inherent each, and probable 
that, general average measurement made from all four regions, 
result obtained which differs little from the measurements that 
would obtained were the whole cortex smooth, flat surface without 
fissures. Such general average measurement have described, 
believe entirely satisfactory for the comparison different cases 
with one another. 

the diagram are illustrated the general average measurements 
the average measurements apices, bottoms, 
surfaces each these cases. 

would remark here that these differences the depths the 
several the four regions are susceptible mechanical 


structural explanation, which serves further justification for the 
employment the four for general average 
since different cases, and also different cortical areas, 
the which such variations 

has been remarked, the apices the outer two 
decreased, the third slightly the fourth 
doubled, and the fifth much increased. the case the 
similar increase occurs the lower three the bottom 
the tissures, the other hand, whilst the first increased, all 
the others, especially the fourth, are decreased and the case 
sides the fourth and are somewhat decreased. 

probable that these variations are due the folding the 
matter, for the apices the convex outer surface would from this cause 
relatively more extended and the consequently thinned, 
whilst, the contrary, the inner lavers would much crowded and 
increased depth, this condition being the radiating 
manner which the cortico-petal and the cortico-fugal would 
necessarily have pass order reach the convex surface. Owing 
this radiation some slight thickening should also 
the third lamina. the other hand, the bottom the fissure the 
lamina would necessarily thickened, owing the large mass 
tibres would have contain spite the relatively abrupt bend 
and for the same reason the deeper layers would thinned, 
because they occupy relatively large convex area compared with the 


abrupt bend the outer and partly because the relatively 
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number cortico-petal and cortico-fugal fibres which would 


equire pass through their convex extension this 
added that the surface convexity necessarily larger 
the sharp bend the bottom the sulci, owing the fact that 


fibres have to pass to and from al! the surface parts of the cortex along 


the centre the that the larger the external portion becomes 


acute the bend the bottom the fissure, the mechanical 
structural explanation local variations depth appears 
one. 

individual cases gyri vary greatly size, and the bends the 

fissures vary greatly acuteness. Hence, regional variations 
degree according the particular case. 

Lastly, from the aspect different cortical areas, the case, for 

the visuo-sensory area many more fibres pass the cortex 

the case the visuo-psychic region, and conformity with this 

thinning the lavers the bottoms the fissures the former 
actually less degree) relatively much more definite than 
the alteration depth the various the apices and flat 
faces: other words, the are more rounded, the are less 
ilded by posit n, and at the same time the bends at the bottoms of 
are relatively more abrupt. 

For these various reasons think must ceded that general 
measurement obtained from average measurements the four 
ons have entirely trustworthy for the comparison cases 

another. 

the this and the lecture, the measurements 

purpose present diagrammatic form have all 

red this manner. the conclusions which draw from them 
epend entirely the accuracy the method which have adopted, 

ive thought nece ssary deal with this method 
ti | 

word here necessary with regard the method preparation 

tissue the hemispheres have been hardened 5-per- 
nt. commercial formalin; and the sections, though prepared and stained 

methods, have all been mounted canada balsam. was 


time the opinion that methods sectioning and different 


ethods staining might result quite different micrometric results 
various series cases were kept distinct from one another—e.g., 
ses cut freezing paraftin, stained moditied ammo- 


Comparison the various micrometric 
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results obtained from the same different cases, cut and stained the 
same different methods, has, however, satistied that the question 
method importance, granted that the tissues are hardened and 
mounted the same original hardening reagent appears 
determine once for all the bulk the hardened tissue, and any modi- 
fications which occur later, consequence the reasonable employment 
of reagents of ditterent specific cravities, become readjusted when the 
tissue has been mounted canada balsam. 

The micrometric measurements are made means Zeiss 
objective and No. with tube 160 are then 
reduced micro-millimetres the constant (14°75) this 
combination. the constant varies somewhat the case different 
lenses the same manufacture, have throughout work rendered 
the results strictly comparative the employment microscope and 
lenses for the special purpose ol micrometric measurement. 

The special regions the human cortex cerebri which have 
hitherto dealt with this method are the visuo-sensory, 
and the prefrontal, the most satisfactory examples available 
projection, hall-marked special associational, and higher associationa 
cortex, The reasons for this selection will appear later. 

have, all, measured fifty-four regions thirty-eight hemispheres 
which were obtained from thirty-seven cases various types, including 
three two stillborns, three infants, four normal cases, and 
twenty-five examples various types mental disease, grading fron 
the idiot with very deticient cerebral evolution, through recent 
and recurrent non-demented and partially 
lunatics, the gross dement with great cerebral dissolution. 

the fiftv-four regions measured, fifteen are 
are visuo-psychic, and twenty-four are 

The visuo-sensory and visuo-psychic results are from the same cases 
and theory would appear desirable that all the regions should have 
been examined every however, this has been im- 
possible, owing the laborious nature the work length 
time has been has also been found unnecessary 
the one hand because the differences measurement are wel 
marked and definite, and the other because the results prefronta 
measurement are different from those obtained the visu 
sensory and visuo-psychic regions. may add that has, 
quence, been possible the present measure much larger series 


cases than would otherwise have been available. have, however, 
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suitable, well-marked case, and measured all the 
three regions, order obviate such possible criticism, and prove 


the points which have just referred. 


CHAPTER 


The the Normal Cortex and its Mode Evolution. 


purpose demonstrating the second lecture that the essential 
physical basis mental disease the one hand imperfect 
development the the cortex which the nature 

true sub-evolution, and the other degrees decrease the cell- 
Which are the nature involution dissolution, since 
such decrease depth takes place the converse order that which 


the are developed during the process normal growth. 


Fic. 
| pr ent il 
one the necessary preliminaries this demonstration, 


fore desirable describe some detail the normal mode evolu- 
the lamination the corte: this purpose shall employ 
the prefrontal region, since this the portion the cerebrum which 
the last normally evolved, and also the area which are present 
intensity those indications sub-evolution and involution 

The plates which shall now describe are intended show from 


the general point view the manner which the lamination the 
rtex becomes evolved \ll the microphotographs this series are 
exactly the same magnification. 
The first photograph represents the right hemisphere human 
etus about four months (fig. The fissure and 
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depression which occupies the site the future fissure Rolando are 
present, also are numerous vascular grooves. 
the following microphotograph (tig. 12) shown 


Fic. 


One hundred and nine diameters. The prefrontal cortex the hemisphere shown 
fig. 11. consists layer undifferentiated neuroblasts covered superticial layer 


neuroglia into which irregular masses neuroblasts project. 


> 23 — 
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neuroblasts covered superticial laver neuroglia, 
into which irregular masses neuroblasts neuroblasts are 
most closely packed towards the surface, and, about the level 
the lower trisection, indications exist commencing 
the nerve The cortex has not begun laminate, and its total 
depth less than one-half that the normal adult. 

the next photograph (fig. 13) shown the left hemisphere 
foetus about six months. The brain somewhat larger and firmer, 
ind the main fissures are defined appearing. numerous vas- 
cular groves seen the previous hemisphere have largely entirely 
disappeared, and the prefrontal region the 


tlat external 


The prefrontal cortex, seen the microphotograph (fig. 14) 
little increase depth, but definite signs the commencement 
the process lamination. The inner polymorphic 
being separated from the rest the development the inner fibre- 
visible, owing the shape and mode aggregation its 
nstituent cells, and the outer cell-lamina laver 
made out, and exhibits columnar arrangement 
cells its lower two-thirds, and massing together the 
th the appearance of the adult cortex that deve lopment Is taking place 
from within outwards, and that the superficial especially the 
iter cell pyramidal, are vet very deticient depth, the last being 

nly about one-fourth the adult 
will noted, comparing the fourth and sixth months’ foetuses, 


the development lamination coincident with greater 
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the brain and disappearance the numerous vascular grooves, rather 
than with any notable increase the complexity size the 
occurred—namely, the commencement the process lamination and 
cleavage the neuroblasts into upper and lower portion view 
| 
Lil 
4 | 
4 
q ) 


I 14 
One hundred and nine diameters. The prefrontal cortex 
fig. process lamination has commenced the outer fibre-lamina. 
fibre-lamina. L.V, the inner cell- lamina. 
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the evidence produce with regard the functions the 

ell-lamina, would remark that this early cleavage 
differentiated neuroblasts the cortex into upper lower portion 
occurrence the greatest significance. 

The next photograph (fig. 15) the right hemisphere 
seven months. The fissuration completed, with 
exception the less important has 
eneral resemblance that the 

shown the accompanying microphotograph (fig. 16), marked 


OLVESS has taken place with regard to the development ot the cortex 


the the nerve inner cell-lamina 
off the inner fibre-lamina from the 
na, and the outer cell-lamina pyramidal laver shows notable 
both the depth its lower part and the degree 


erentiation the constituent cells this. The upper portion 


than the case the six months. 

the next photograph (fig. 17) shown the unstripped 
sphere stillborn male infant. The the adult 
the brain now well marked. 

the microphotograph (fig. will seen that the cortex now 
bits general resemblance that the adult. The nerve cells 

largely taken their permanent form, and, being less embryonic 

smaller, appear less crowded. important 

sing less cells the increased superficial area 
and the consequent smaller number cells 
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Fic. 16, 
fig. 15, L.I to L.V as in tig. 14, L.IT, the iter cell- or pyramidal lamina, though t itest t 
has already become the deepest layer the cortex. the upper port 
lamina the aggregation its embryonic constituent cells contrast more 
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ind exhibits very obvious aggregation embryonic cells its 


part. 

contrast the preceding microphotographs, the plate 
illustrates the depth and general appearance the adult 
normal cortex. The magnification that the 

preceding microphotographs. 
was originally intention follow the further development 
the cortex children different ages, but found that such 
table individual differences the degree the development the 
occurred precluded the possibility obtaining definite results. 
truth the anatomical counterpart the known individual 


degree mental development which exist infants and 


ing children 


| ror ] on Ke. 


il, the vene) average Ineusurelments which have obtained from 
] 


prefrontal cortex cases. They clearly indicate 


point have just referred. The second case, though 


Is well nto series with the remainder, exhibits certain differences 
the depth the fourth and fifth which are 


the fact that all the measurements are from the flat external 


face, the absence The fourth and fifth cases 
hibit the individual differences development which 
ind occur two stillborn infants; and the the sixth 


lumn, that marasmatic infant retarded general development, 


also interesting that the outer cell-lamina less depth than 


the second stillborn, whilst all the other are almost 
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Fic. 19. 


Seventy-six diameters. The prefrontal cortex the normal adult. The magnification 


ve-sevenths that the preceding microphotographs. L.I L.V previous figure 


hould noted that the depth greater than the conjoined depths L.V. 
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ve 


exactly the same depth are those the the 


diagram shows quite definitely that the are 
within outwards, and that the inner cell-lamina approaches the adult 
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The same order evolution cortical lamination applies, judging 
from sample observations have made, the 
though differences exist, both with regard to the devree of develop- 
ment the and the date which occurs. 

The outer cell-lamina pyramidal layer, for example, the visuo- 
sensory attains the adult but five-ninths the adult normal 
depth, and elsewhere, far observations extend, 


more constant depth, with variations. The 
middle cell-lamina granule-layer, the visuo-sensory area, hyper- 


trophied and duplicated the interposition 


its total depth, including this, being about 
times its depth the other hand, the psychomotor area, 
the reaches minimum depth, and with difficulty 
liscernibl The inner cell-lamina very constant depth. 


somewhat shallow visuo-sensory area, though proportionately 
less shallow than the outer cell-lamina this region. 

With regard to the date at which evolution of the cortical lamine 
have present merely evidence show that takes 
place earlier the visuo-sensory area (projection sphere) than the 
than the prefrontal region (zone higher association 

This evidence shown the following diagram (fig. 21), which 


ire collected series observations the cortex certain 
nfants, and adults. The following are the chief points illustrated the 
figure. the visuo-sensory area the infants one 
months, the whole the have attained almost the normal 
idult depth, and the outer cell-lamina rather better evolved the 
former than the latter, spite the existence congenital blind- 
ness that case. the other hand, the visuo-psychic zone none 


the are far evolved, and the outer cell-lamina the infant 


one month much shallower than that the infant three 


months. The visuo-sensory cortex thus obviously evolved earlier than 
the further interesting point shown the diagram 
the low evolution the middle cell-lamina, receptive layer, the 
‘ortex the congenitally blind infant one month, and the almost 
idult development this the infant three months. The 
ame detail visible the case the visuo-psychic region, 
sufficient hallmark the visuo-psychic region zone 
pecial visual association, especially when noted that this lamina 
the infant three months practically the adult depth, whereas 
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AND THE MANNER IN WHICH THEY DeveLoP 


% 
INFANTS INFANTS 
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Fic. 21. 


The, figure shows the mode evolution the the cortex the 


‘ sensory, Visuo-psychic, and prefrontal regions. The bottom series represents the inner cel 
polymorphic lamina, the middle series the middle cell- granule-lamina, and the upper 


series the outer cell- pyramidal description given the text, but genera 

the figure suggests that the visuo-sensory cortex develops before the visuo-psychic, and thi 

before the prefrontal that the inner cell-lamina develops before the middle, and the 
before the outer and, finally, that the visuo-sensory and visuo-psychic regions the middl 
cell- granule-lamina the receptive lamina the cortex and develops more rapidly 
does the inner cell-lamina these regions, The measurements from which this table 

compiled, together with other details concerning the cases contained it, are summarized 
Appendix 
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the inner cell-lamina this case means well developed. 
other words, the granule- receptive-lamina the visuo-psychic zone 
follows the order its evolution the visuo-sensory area being ahead 
the inner cell-lamina its degree development. 

the case the prefrontal region, though the results are not 
comparative, they are sufficient (especially when combined with other 
data which shall refer later) indicate that evolution individually 

variable, and occurs later date than the case either the other 


two regions. 
CHAPTER 
Lan ati of thre | (SHO-SCHSOTY lrea, thre hic Zone, 
and the Prefrontal 


now propose illustrate the lamination the regions the cortex 
which are under consideration, and the case the prefrontal area 


intention, 


reasons Which shall presently detail, describe 
some length its general structure. would add that the microphoto- 
necessary that the whole depth the cortex should present. 

the lamination the visuo-sensory area somewhat difficult 
analyse without special experience, the first microphotograph (fig. 22) 
shall exhibit prepared from this area the rhesus, which the 
various are exceptionally well 

The layers shown this specimen from above downwards are the 
uter fibre-lamina, superficial layer; the outer cell-lamina, pyra- 
the middle cell-lamina, which consists here two granule- 
separated the which pass the terminal 
the optic radiations; the inner fibre-lamina, inner line 
Baillarger: and the inner cell-lamina, layer cells. 

the next plate (fig. shown average section the same 
area the normal adult. The same present, but 
more difficult identify, and naturally still more difficult measure. 

photograph was shown illustrating the lamination the visuo- 
psychic zone the normal five which com- 
posed can readily discerned. These are from above downwards the 
outer fibre-lamina, superficial laver; the outer cell-lamina, pyra- 
midal the middle cell-lamina, granule-layer; the inner fibre- 


lamina, inner line and the inner cell-lamina, layer 


ol poly morphic cells. 
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One hundred and nine diameters. The visuo-sensory cortex the the ter 
a8 fibre- or superficial lamina L.II, the outer cell- or pyramidal lamina L..111, the middle 
the horizontal tibre band Gennari which terminate the fibres the optic radia 
tions. the inner fibre-lamina inner line inner cell- 
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Fic, 25 
umination of t human visuo-sensory cortex is not easily recognized without special 
but laminw can identified without difticulty the figure 
mpared with the microphotograph of the visuo-sensory cortex of the rhesus, in which the 
various are verv clearly 
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photograph was also shown section through the periphery 
the visuo-sensory area display the manner which the visuo-sensory 
cortex passes abruptly into the cortex the will 
seen that the line Gennari suddenly ceases and the two layers 
granules run into one, which site the inner these, 
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One hundred and nine diameters. The cortex seven eight months’ 
prepared the periphery the visuo-sensorv area, and shows the 
passage the visuo-sensory cortex into the visuo-psychic. L.V are the preceding 
illustrations; and are the two layers granules, and the 
mediate fibre-layer line Gennari, which three layers the middle cell-lamina consist 
the visuo-sensory area. centre the illustration will noted that the line 


Gennari, ceases, and that the lavers granules, and 
form the granule-lamina, the comparison this figure 
fig. 16, which illustrates the prefrontal cortex of the same case, very clearly demonstrates that 
the visual cortex of this case is much more advanced than that of the prefrontal region in its 
degree of development. These figures thus afford a partial graphic illustration of the trutl 
that the visuo-sensory cortex develops before the and the latter before the 


prefrontal. 


| | re | 


the outer cell- pyramidal lamina the same time increasing 
almost double the depth. 

The same points are seen with perhaps greater clearness the 
comparison this illustration with earlier one (fig. 16), which 
shows the prefrontal region the same case, indicates that this last 
degree development far behind the cortex 
sensory regions, which, particularly the former, 
much more closely resemble the adult type. 

think quite certain that the outer layer granules 
feature the visuo-sensory area for three reasons: (1) The 
cortex normally evolves from within outwards. (2) The deeper layer 
granules remarkably constant depth, almost constant, 
fact, that the inner cell-lamina, whereas the outer 
exhibits differences depth individual cases, which are 
readily determinable are the corresponding differences that occur 
the outer cell-lamina. (3) The delicate other parts 
the cortex, which personally regard the homologue the line 
situated between the outer and middle 
the point illustrated the following 
rough diagram (fig. 25) the fibre-bands the cortex the 
visuo-sensory and prefrontal regions. 

would remark that the general fibre-architecture the cortex 
depends for its chief characters the lamination and the relative 
development the cell-elements the different 
words, the arrangement the fibres depends upon the position, size, 
and number the pre-existing cells, and the fibres lie where there 
room for them. the fourth lamina, where cells are relatively few, 
dense plexus exists and forms definite horizontal band, 
the inner line Baillarger fourth horizontal This 
particularly definite the regions association, but 
invisible projection area like the visuo-sensory, since 
scured the immense number projection fibres which traverse 
the cortex vertically reach the line Gennari. the 
second and third where the larger pyramids are more 
less separated off from the subjacent granules, 
third horizontal fibre-band outer line Baillarger, which the 
visuo-sensory area contains the termini the optic radiations and 
has received the name “line this region there 
great increase the number granules, portion which lies 
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Rough diagram the 
FIBRE BANDS THE CORTEX 
Visuo- 
sensory 
Lamina Lamina 
Lamina 
Lamina 
(granule) 
Lamina 
(granule) 


Lamina 


(inner line 


Lamina 


Lamina 


(inner line 


Lamina 


(Polymorphic) Polymorphic) 
TOTAL TOTAL AVERAGE 
DEPTH DEPTH 
Fic. 
This diagram the four ntal 
either the exact thickness of tl inds, or the itive 2 r 
For the sake of simplicity, laminw I and V are made tl i ptl t vO reg O 
these four horizontal bands, the oute ris the ver of ta ) t next i tl 
and its homologue the outer line Baillarger ind 
inne r fibre-lam na of the corter or ip ) f Baillarger 


separate laver above this dense fibre-band and thus indicates its 
inctional association with the third granule-lamina. about the 
the second lamina lies the thin second horizontal 


super-radiary plexus, and the surface the cortex 
the first horizontal fibre-band tangential fibres. 
The horizontal the cortex are thus secondary and 


‘cidental feature dependent the pre-existing cell-lamination, with 
the subdivision which into they should not confused. 

Before proceeding the consideration the region, 

wish indicate reasons for dealing with this detail. 
and, fact, constitutes the physical basis the more 
eneral processes rebral association. the last region the 
erebrum evolved, its degree evolution varies normal 
viduals, and the first region undergo dissolution mental 
lecadence. expected, therefore, that such region should 
possess structure great delicacy and high complexity, and would 
hardly necessary demonstrate here that this the case. 

has, however, been definitely stated Campbell his recent 
which has attracted great attention, that 
slight structural and functional significance. remarks 
The structural development the prefrontal’ cortex 

presents extreme fibre the fibre elements 
delicate calibre, and its association system particularly deficient. 
Its cell representation similar scale. The cortex also shallow.” 
mistake, has been suggested, with regard the region 


consideration, comparison the diagrams Campbell and 
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Brodmann once and purpose showing that the cause 
the great discrepancy the descriptions Campbell and lies 
the difference method adopted. Campbell used throughout his inves- 
tigations the Wolters-Kulschitzky method, which, ordinarily 
regard quite unreliable for this especial purpose. method, 
the other hand, which adopt for the staining the the cortex, 
based the results research which conducted many vears 
ago into the chemistry the Weigert-Pal method. found that this 
process not specific method for the staining 
fibres with but method dyeing fibrils which com 
prises three distinct operations—the mordanting the 
formation lake them the employment basic dye, and, 
finally, the removal the stain oxidation from nearly every 
part the complex tissue under treatment. compared the method 
with what would oecur were fabric, composed different inter- 
spersed with fine glass threads, stained commercial process. 
threads would refuse the mordant and consequently 
whereas the fibres would retain the stain. the case human tissue, 
the more highly metabolic elements represent the fibres, and the more 
fixed and lowly metabolic elements the glass threads. 
process applicable any, and not solely nervous, tissue—e.g., kidney, 
involuntary muscle, form beautiful low-power specimens. 
mordanting the tissue the most important process, and osmic acid, 
iron alum, and ammonium molybdate (used separately consecutively) 
are the strongest mordants. results were independently and almost 
simultaneously confirmed Herrick and the method has for 
been successfully the staining cortical fibrils 
Watson who, published details the special mode 
employment necessary display them, and the difficulties which 
attend the obtaining positive results. The usual 
methods, however, are still general use, and means these 
practically impossible even imperfectly stain the delicate fibrils the 
prefrontal cortex. 

Before dealing with the prefrontal cortex, will now rapidly show 
few slides illustrative the results the method advocate 

Fig. 26.—Medulla oblongata frog, low Fig. 
oblongata frog, high power. These two specimens are introduced 
order show the results the method when applied nervous 
tissue which notoriously stain. 


28.—Posterior root ganglion cat. This specimen demon- 
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Thirty-seven oblongata the Mordanted with iron alum. The 
the left the figure. nucleus near the upper surface the outer 
more highly magnified, the next figure. 
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Thirty-two diameters. Longitudinal section the posterior root ganglion 
Mordanted with ammonium The figure illustrates the results the tion 


wit 


the method ordinary coarse nerve 


diameters. Nucleus origin the hypoglossal nerve the 
hammonium molybdate. The figure shows the results of the application of the method 


nervous tissue containing plexus delicate fibrils, 
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highly mag 1. LitoL.Va 1 previous figures. The figure shows the lower two-thirds 
and the upper portion The well-known wavy appearance the apical 
rta cells, whicl apparently due some defect the 
well show) Sec p ting tl ip} } 
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trates the results the application the method ordinary coarse 
erve fibres. 

the twelfth nerve: Cat. This photograph, 
other hand, shows the results the application the method 
tissue containing plexus delicate fibrils. 

will now pass the consideration the structure the prefrontal 
rtex, and would remark that the specimens from 


Fic, 
diameters. lower power the greater part the depth 
cortex. The succeeding figures (figs. above downwards, parts 


rtex under higher power; and portion the seen below the centre 


prepared the photographs were stained Watson, and 
afford independent testimony with regard the method and its 
have already remarked, the prefrontal cortex exhibits the 


outer and middle inner fibre-lamina, and 


cell-lamina 
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figure appears in fig, 35 
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The photograph (fig. 30), which includes the greater 
the depth the cortex, gives general view the size, number 
degree development the constituent cells, which are well 
even the surface the second lamina. 

the next (fig. 31), which more highly magnified, the gener 


appearance the cells the lower part the pyramidal lamina 


FISSURE 


One hundred and The figure shows 
present and the upper part 


shown. These specimens exhibit ho evidence ol ce \] paucity. They 
show the well-known wavy appearance the apical processes certain 
the cells, which apparently due some defect the hardening 


Fic. 33. 


e A-shaped vessel seen in fig. 32. 
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r parts of the columns of Mevne 
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al fibres which are 


The 


To the 


present 


Howr 
figure 


left 


ws the fibrillar 


rt. the top the figure 


the centre may 
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For this reason never employ sections, which exhibit 


appearance, for the purposes measurement. 
will now conclude this lecture giving few illustrations 


fibre architecture the prefrontal cortex. 


the low-power photograph (fig. 


the cortex included, and shall show photographs 


this 


The 


the 


rom above downwards. 


these (fig. 
The 


figure 


seen 


the 


outermost part 


ot 


complexity 
the 
pyramidal laver, and the fibre wealth very clear. 

The next (fig. taken the junction the second and third 


st 


32) the greater part the dept 


shows the outer fibre-lamina sup 
the lower pai 
‘ond lamina 


and shows the delicate feltwork above the granules. 


The next photograph (fig 
the upper part the columns Meynert and includes coarse 


fibre which was visible the low-power photograph. 


The final specimen (fig. 


columns 


view these photographs impossible deny the great con 
plexity the fibre architecture the prefrontal region 


that John Turner 1906, almost simultaneously with the 


FiG 
ters. The figure 
etween the 


36) taken 


lower down, 


35) gives the appearance the corte 


and 


and add 


ance paper this subject, also combated the statements 


Campbell and remarked that the prefrontal region, treated special 
wealth intercellular fibrils 


method 


his 


own, 


shows 


greater than any other region the cortex. 


together with the feltwork 
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CHAPTER 


Intracranial Abnormal and Morbid Appearances Mental Disease 


Generalization Amentia and Dementia. 


Before proceeding the consideration the results investiga- 
tion the cortex cerebri certain selected cases insanity, propose 
briefly, from the clinico-pathological aspect, certain abnormal 
ind morbid appearances which are exhibited the intracranial contents 
the subjects mental disease. 
With few exceptions, which are unimportant this connexion, such 
and morbid appearances have long been well known, but, 
iny rate the time when published first paper the subject, 


attempt, far aware, had been made correlate these with 


special and they had been described common 


meomitants the more chronic forms insanity. these abnormal 


ind morbid appearances, the more important are abnormal structure 
wasting the cerebrum, thickening and opacity the pia-arachnoid, 
lisease the cerebral vessels, excess intracranial fluid, subdural 


leposit, thickening the dura mater, and abnormalities the cranial 


vault. 

two consecutive series 200 and cases mental disease 
rom cases general and special examples gross 
sion, were excluded, and which both the clinical and the post- 

aspects presented them were systematically recorded, was 
ble determine that correlation existed between these. 
The cases of the first series were divided pathologically into five 
though artificial, groups, namely 

Cases with without abnormal, but without morbid, appear- 


Cases with slight morbid appearances—namely, slight excess 
ntracranial fluid, shght thickening the pia-arachnoid, which stripped 
ither more readily than natural, and slight cerebral wasting. 

moderate grade—namely, 


Cases with morbid appearances 


ntracranial fluid the level the tentorium, moderate thickening 
the pia-arachnoid, which stripped readily from the hemispheres, and 
moderate degree cerebral wasting. 
(4) Cases with marked morbid appearances 
well above the tentorium, much thickening and opacity 


namely, intracranial 


wachnoid, which stripped very readily from the cerebrum, much wasting 


the and, rule, marked disease the cerebral vessels. 
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(5) Cases with gross morbid appearances—namely, 
excess intracranial fluid, much thickening and opacity 
arachnoid, which stripped like glove from the hemispheres, gross 
wasting the cerebrum, and almost invariable atfection the 
vessels, which were usually greatly diseased 

comparing the cases, from the aspect 
the post-mortem records, was once evident that these groups 
corresponded, with few exceptions which were readily explicable, wit! 
five artificial clinical groups, namely 

(1) Cases without dementia 

(2) Cases with appreciable dementia 

Cases with dementia moderate grade e., the ordinary chronic 
lunatic with moderate dementia 

(4) Cases of severe dementia 
(5) Cases gross dementia 

similar results followed the study the second and con- 
firmatory series cases, and have since, for some vears, 
accustomed prognose intracranial appearances with certainty, 
but the rare cases which have been uncertain the clinical 


the patient 


For reasons which shall very brietly lav before vou. was 
able subdivide cases disease into two 
cases from the aspect, 


abnormal, abnormal, morbid, slight morbid and 
(2) which exhibited morbid appearances any grade severit 
and, some instances, abnormal appearances also 


The former group from the aspect class under the tern 


ring from deficient neuronu devel pment : and the | ittel inde 
the term which use the mental 


of patie who suffer from a“ permanent psych fisa lity due 

The subjects amentia, therefore, shall suggest the 
and prove from the microscopic aspect, mor 
less marked grade sub-evolution the cerebrum. The chief clinical 
varieties amentia are low-grade amentia, idiocy and imbecility with 
without epilepsy, and high-grade amentia, which includes 
unstable, and excited cases, together with cranks and asylum curiosities, 
recurrent cases ali types, hysteria, epileptic insanity, and true paranoia 


and allied cases. 


ou q 
} 


Before the question dementia, further explanatory 
lescription this mental condition necessary. The word 
particularly the word are employed alienists 
purposes. Some speak demented patients recovering, others 
egard almost any reasonably quiet chronic case demented, and others, 
gain, deny the possibility any way whatever correlating 
tates and material conditions the brain, and regard such form 
mfusion thought therefore necessary, addition defining 
the term, to indicate the commone SVinptomis Which are presented by 
itients from dementia 
These, brief, are follows 
General dulness and loss initiative, and 
heir marked degree stereotypism all the mental 
rocesses, and inability learn new mechanical 
nethod of known acquirements, a general StUp alts and 
nabilitv to understand when an at correction of any 
and tendency revert accustomed modes speech and action 
nally, there tendency the repetition accustomed actions which 
ften shows that these have been performed n the entire ibsence ol 
ntelligent vol 
ven numerous physiologists with regard the 
presented wer vertebrates removal the 
he trontal Des 
The subjects of dementia, as | shall indicate both imaci scopically 
dissolution the group such cases into 
uronic class composed senile, presenile, mature and premature types 
nto progressive and secondary class which includes senile dementia 
sociated with degeneration the cerebral vessels, and, the 
sult study, general paralysis also; and into class special 
arieties following sense deprivation, epilepsy, and cerebral lesions 
This Cen ral ition of amentia and dementia 1s a ross one, and, iis 
shall indicate shortly, based the fact that cases mental 
lesion the cortex the prefrontal region the cerebrum, 
vhich lesion, the case amentia, the nature true sub-evolu- 
dissolution 
would remark that the existence amentia does not preclude the 
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onset dementia, that the necessary precursor dementia mor 
less severe grade mental confusion, and that mental confusion, when 
incited temporary and removable alcoholic 
often entirely recovered from. 

Further, indications are frequently though not 
constantly present which enable prognosis made 
case mental confusion will result dementia 
Again, certain that recoverable mental confusion may 


persons possessing normal mental confusion follows 


dementia more commonly cases with cerebra normal 
relatively normal development, though probably deticient 
durability, than cases with cerebra which exhibit some grad 
sub-evolution. The generalization fact, made that the grea 
the grade amentia the less the tendency not through 
more normal durability the cortical neurones the former, but owing 
mental alienation under any form that rule litt 
damage the cortical neurones results 


The generalization amentia and dementia, may remark, does 


indicate, but not vet fully prove, depends the degree evo 
the cortex the projection areas and zones lower association 

the abnormal and morbid intracranial appearances which 
about refer, the that which most readily 
able with accuracy, the weight the stripped cerebral hemispheres 
the fresh state. the following table (fig. are classified 
the five groups which have indicated the weights the stripped 
hemispheres from 417 consecutive and unselected cases mental 

evident that the weights all the groups 
much below the average normal weight, which have estimated fron 
the recent statistics Marchand not lay stress this 
point, Marchand’s results were obtained from the brains Hessians, 
although, the weights Group one added the grm 
probable have lost consequence wasting, they would 
come approximately Marchand’s figures. 

would, however, indicate the obvious and important conclusion that 
the average weights the hemispheres Group before 


wasting had have been considerably than those 


| 

not cover the subject special which, hope 
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Groups Land average weights the hemispheres Groups 


and which severe and gross wasting had occurred, point the 


same conclusion—namely, that the original weights these groups must 


have been considerably greater than those Groups and since the 


loss cerebral tissue the former groups cannot average less than about 


grm., and may much more, view the large amount intra- 


cranial fluid which present. 


| would 


Cases 


remark that the first two groups include small number 


might have recovered hal the lived, and 


would tend increase rather than decrease the average. 


also 


include small number idiots and imbeciles whose brain 


Ve ights do not attect the ave rage to an appre ciable devree, some ol them 


Dell 


mucl 


above The few epileptics scattered through the groups 


4'7 cases 
~ROUF MALES | is ALES 
- +— —— - 
Norma | 580-0 
O1 No 21 | @ 497 
influence the average weight Whilst 


ht with theoretical advantage have been omitted, they 


practical intluence the average weights the groups, and 


inclusion avoids the necessity interrupting the consecutive series. 


striking conclusion thus follows that the average brain weight of 


also 
ich Cases 
ave 
thei 


without intracranial morbid Uppearances ts less than the 


( riginal average brain weight of lunatics who erhibit such changes 


words, the cerebra Groups and have fallen 


from higher original level development than that which those 


Groups and have attained. 
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consideration the abnormal and 


» J these cerebra. The question of a 


morbid 


appearances requires for its solution the microscopic rather than the 


macroscopic method. 
appeared naked 
simplicity the conv 


somewhat below the average 


eve perfectly normal, 


pattern, and somewhat 


weight, 


development the prefrontal region, gave, When investigated 


method, 


ral average measurements which were 


identical with those from female infant 


neverthe less, common to 


convoluted and abnormal 


meet with small, and especially with 


Qilnost 


the first two groups, though extremely rare meet with 


cerebra 


MACLOSCOPIC ce crease rea 


presented cases severe dementia such cases 


scopic decrease (apart, 
ment vascular trau 
the cerebrum. 

The evidences of wast 
the other hand, almost 
study, since, perh 
extent neutralized, espec 
reparative proliferation 


The macroscopic relat 


dementia the whole exact, and the regions 


Wasting can with practi 
This relationship mor 
paralysis, owing the 


degeneration which has 


paralvsis live long enough, 


sites as, and often even 
dementia. 

These regions was 
follows: 


(1) The vreatest amo 


taken general 


int occurs the prefrontal region 


(2) The wasting next most marked the remainder 


and second frontal convolutions. 


should, rule, included here, and (2) and 


follow (4). 


erage convolutional pattern 
sonably comparable with the marked wasting 
tl 
course, from lesions du I rial devel p 
matic origin) occurs the prefrontal reg 
ing presented the cerebra the 
the non-neuronic elements 
ionship the degree wasting the 
lat 
determined with considerable accura 
complete removal the products 
death, though, when cases 
the mac scopic Wasting occupies the il 
more pronounced than, the case 


is, 
a 
the 
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perhaps next most marked the ascending frontal and 
though this grade should, many cases least, follow (4). 
(4) next most most marked the first temporal and the 
nsula, and the superior and inferior parietal practically 
cases more marked the two former than the two latter. 
least marked the remainder the (including 
the orbital surface the frontal lobes), particularly the inferio-internal 


spect the temporo-sphenoidal lobe and the posterior pole 


the opinion that exceptions this general order are invariably 
vascular traumatic causes, and should therefore excluded 
the ordinary and wastings dementia. 

bnormal and morbid appearances which have indicated. 


Whom was interested 


hosen clinical grounds, being from patients 


nd with whose mental condition I was very familiar. 


372 414 
\ Heredity of Aleoholis 
US ! ) m-contusional typ Death from cancer 
( 1) gen of very comple pattern L.H. 645 grm. (fig. 41) 
Group 
Female, aged 22, housewile mania following continement 
associated with some confusion Died from phthisis two and half years 


¥ 

/ 
; 
, 
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Left hemisphere male, aged 24. Single. 
from the age of 14, and mental symptoms from the age 
patt L.H., 593 erm No was Group LI. 


No wasting. 
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hemisphere female, aged 28, 
small 
Group l. 


Single 


An imbecil 


convoluted, and 


CASES 


TS 
: ; x ; 
Fic. 
oure) Insanity with epilepsy Fit 
: of 18 Cerebrum of average size and 
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Left hemisphere female, aged drunken prostitute with over fift 
unstable, and very dangerous, Cerebrum large and 


> 


| n-confusional ty] Death fi m ul rof the lung nine months after admission (Case 7 
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Group 
( I's press ( seul He the 
| heen Hos | leveloped } 


J 


Dementia 


Male, aged Heredity Duration about two 


began wit! series epileptiform convulsions and 


L.H., w en partially stripped, 175 grm (hic ts) Wasting very extreme inthe | 


pretront il region, and extreme in the rest of the frontal lobe, the first tempoi 


| 
fter admission, nel for some months before death exhibited well-marke 
stupo 
495 (fig. Convolutional below the averag 
Slight intracranial morbid appearances 
1 Male, aged 52, married, steward Mulatto Intemperate Slight dementi 
‘d 
to hnicaute Wit! thers cept OV sighs I 
~ ? 7 ‘ el | te 
a 
( el ( \ col 
vit 
Female, aged 78, wid Duration about 
ed senile contusion Vals mt to tin na} restless 
are | ey we She suffered lustons j elo) | | 
had originally bly above the 
unstripped, 520 stripped 
ern ce bral Wasting, whie Kec the pretront 
pattern t the left (Givoss degeneration of the cereb il teries 
nto ross dementia 
q 
| 
| 


} 
42. 
Left hemisphere female, aged Married. Housewife. Acute mania following 
ass with some confusion. Died from phthisis two and half years 
and for some months before death exhibited well-marked Cerebrum 
the average and convolutional pattern below the average complexity. 
) Slight t ranial m Appearances, Git up I. 
43. 
Left hemisphere male, aged Married. Steward. Mulatto. Slight 
| mentia. Cerebrum below the average size, but little, if anything, below the average 
nal L.H., 520 intracranial morbid appearances, and slight 
frontal wasting. Moderate atherom erebral arteries. Group 
HELA —Vol XN € 
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44. 

Left hemisphere male, aged Single. Seaman. Duration attack nearly 
Chronic insanity, with moderate Until the patient became demented 
never spoke a word, refusing to communicate with others, except by signs or writing. L.H. 
525 grm. Considerable wasting, chietly in the prefrontal region. Small softenings at tl 
hinder part the supramarginal gyrus, the foot the precentral and the 
extremity inferior frontal Slight atheroma the cerebral arteries. 


Left hemisphere male, aged Single. Duration fourteen months 
case melancholia with confusion, which resulted severe dementia. Cerebrum 


Convolution pattern very complex. 585 grm. Marked general wasting, 


especially evident the prefrontal region. Moderate degeneration the cerebral arteries 


Group 


Fic, 45, 


Fic. 46. 
Left hemisphere female, aged 78. Widow. Housekeeper. Duration three 

case marked senile confusion, resulting gross dementia. The cerebrum had 
been probably above the average size. unstripped, 525 grm.; L.H., unstripped, 
520 grm.; L.H., stripped, 480 Gross cerebral wasting, which especially marked 
prefrontal region. Some degree asymmetry, Gross degeneration the cerebral 


rteries. Group V. 


Fic. 47. 
Right hemisphere the same case. The pattern simpler than that the 
nding hemisphere. 
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Left hemisphere of a male, aged 41. Heredity. Syphilis Duration a 
Gross dementia paralytica. L.H., when partially stripped, 475 gn Verv ext 
frontal wasting Iixtreme Wasting of the rest of the frontal lobe, the superior parietal | 
the post-central and first temporal The acute degeneration, this part 
case indicated the markedly adherent pia-arachnoid, seen behind 


49. 


Right hemisphere male, aged 91. Senile decay, with relatively little dementia. 


degeneration the cerebral arteries. The pia-arachnoid grossly thickened over the 


parietal region, and adherent over the The hemisphere resembles that 


mal pattern somewhat above the average Ver 


nt 


Fig. the general distribution the intracranial morbid appearances, but exhibits 


marked contrast the relative absence cerebral wasting. 


the 


a 
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the superior parietal lobule, and the post-central \cute degenera 


ion most marked in the outer part of the temporo-sphenoidal region, the 


) Inferiol parietal lobule, and the preoccipital region. 
Contrast Case. 
Male, aged Senile with relatively dementia 
R H. Fig Very cross degeneratiot ol the cereln il vessels 
Piaarachnoid grossly thickened over the fronto parietal region, and adherent = 
eC ent bles last ene! distribution of the different 
appearances, but exhibits little cerebral wasting, this 


will now draw attention the more important conditions 
vhich appear influence the passage cases from the earher the 


iter groups, since, the groups being artificial, the position 


j 
- 
J 
/ 


particular brain death depends the grade cerebral dissolution 


which has occurred when this ensues. Many cases remain Groups 


old age These constitute the majority the examples low- 
high-grade amentia the types have indicated. The remainder 
neurones (especially gradually pass into Group and 


ventually into the later groups. All the groups thus contain 


The ordinary individual relatively normal cerebral 
especially prone the onset symptoms mental 

When such person becomes insane the limits neuronic durability 
rule passed, and the usual group into which the brain falls 
the third, though the patient may die before reached. Group ITI, 

fact, represents the position which would eventually occupied 
nearly all examples cerebral dissolution, the absence the addi- 


the cere bral Vesse Is. 


have elsewhere shown that there direct relationship between 


the presence degeneration the cerebral vessels and the existence 
cerebral dissolution. the latter not necessary conse- 
the former proved the occasional existence gross vas- 
‘ular degeneration without the co-existence marked cerebral dissolution. 
Whilst both (in the absence former syphilis) commonly old 


alone, neither the necessary consequence this, since senility, 


the period which the wear out, extremely elastic 
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term, depending their inherent resistance and the stress which 
they are subjected. 

The relationship between the presence degeneration the 
vessels and the development dementia may thus summed up: 
cerebrum which has begun break down, where 
Gross deye neration of the cerebral vessels will cause rapid progress of the 
neuronic with, from the clinical aspect, gross 

The contents Groups and are thus examples 
and secondary dementia, and are, may remark, homologous, 
opinion, with cases general paralysis. both these conditions 
neuronic dissolution and reparative reaction the ele- 
ments the encephalon passu. the case dementia 
paralytica the latter more less intense, and vascular degeneration 
relatively slight; the case progressive senile dementia the 
relatively feeble, and vascular degeneration relatively 
would illustrate this point coarse analogy, comparing dementia 
certain types progressive renal cirrhosis, 
sive senile dementia senile renal cirrhosis. 

Before proceeding the consideration the general histology 
mental disease, would remark that certain general bodily diseases may 
seriously modify the macroscopic appearances presented the intra- 
cranial contents. these the chief tuberculosis, which not only 
modifies the clinical picture exhibited many cases mental 
disease often render accurate clinical diagnosis almost 
possibility, but producing the intracranial contents 
sionally makes the the group which the case belongs 
question great difficulty. 


CHAPTER VI. 


now turn the second part subject—namely, the description 
the results the micrometric the cerebral cortex. 

The series about describe includes thirty cases, which fou 
are normals, and twenty-six are types mental disease which grad 
from the idiot the one side the gross dement and gross general 
paralytic the other. twelve cases the visuo-sensory 


psychic regions, and seventeen prefrontal have been 
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examined and measured, whilst one, which shall refer 
detail, all these regions have been exhaustively dealt with. 
theoretical aspect, series cases which all three regions had been 
studied would have been however, has 
possible, owing the length time occupied the collection and 
examination the material, and the great labour, and particularly 
eve-strain, necessitated such method that which have been 


Fic, 51 
previous figures. The markedly subnormal depth, which tin may 
seen when the figure compared with fig. 50, the norma 
deficient number, defective structure, and irregular 


method produces, however, such trustworthy and 
that the larger number cases which have thus been able 
has widened the scope the research without impairing the validity 
the conclusions which result. 

Before dealing with actual measurements, propose show 


number photographs the cerebral cortex (from 


| 
} 
| 
) 


“4 


region), illustration the great differences which are presented 
different types. have already fully described the method 
measurement, merely necessary remark here that such 
cannot regarded any way indicative the general 
measurements result from examination, since, 
choosing suitable regions, would possible produce the greater 
number the photographs from nearly any single case the series. 
all, with the exception the two high-power microphotographs, 


the same. 


The first photograph (fig. 50) represents the normal appearance 

cortex. The five which composed can readily 

ciphered. would particularly direct attention the depth the 

econd lamina, pyramidal for comparison with the cases which 
follow. 

the next plate (fig. 51) shown the cortex 

severe The decrease depth, especially 


the second lamina, evident. 


hee 
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52. 
Three hundred twenty-five Normal cells from the lower part lamina 
5 e oft tefact en in fig. 31 should be noted, De 
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now show, under higher power, the cells the lower part 
the second lamina this and the preceding case. The 
(fig. 52) shows the normal appearance these cells, and the second 
(fig. 53) the stunted appearance position the corre- 
sponding cells the marked imbecile. 
The next plate (fig. 54) shows the cortex well-marked 
greater intelligence than the last case. The cortex better evolved, 
and the larger cells are decently formed and less irregularly placed. 
| 
a 4 


fig. 51. The contrast presented the homologous cells this and the preceding 
should noted. 


plate was then shown illustrate the cortex imbecile 
still less marked The cortex this case more resembles the 
normal, with the exception lamina II, which very narrow. 

The next plate (fig. 55) shows practically the whole depth 
cortex case gross dementia, this being very 
than the normal. The blood-vessels, may remark, are both 
and prominent when compared with specimen normal cortex 


Fic. 53. 
Three hundred and twenty-five diameters. Severe imbecilitv. The figure shows 
stunted and irregularly placed cells from the lower part the case illustrated 
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the same method. The neuroglia cells are also very numerous 
section stained show them. 

Lastly, the final plate (fig. 56) this series shows the approximate 
depth the cortex six months, stillborn infant, case 


severe amentia, normal adult, and case severe dementia. 


previous figures. The cortex less markedly subnormal depth than that 
case illustrated tig. 51, and the larger cells contained are less stunted appear- 


are drawn which the second lamina and the third 


the fifth order show these more clearly. 


now come the description the results the micrometric 


the cortex. 
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n previous figures. The cortex is much shallower than the normal. I 
are decreased number and 


particularly 
obvious the figure, the blood-vessels are increased number, and there much proliferat 
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not propose describe the cases detail, trouble you with 


figures, have already dealt detail with the method have 
for the production the general average measurements. have 
would remark that each case itself represents the results small 
research, the difficulties which have overcome the preparation 


therefore prepare the series cases percentages the normal. 


MONTHS STILLBORN SEVERE NORMAL SEVERE 


* 


Layer 


Layers 


= 


56. 


y-three diameters. The development the prefrontal cortex and its condition 
tia and d ntia Hori t nes are drawn to indicate lamina Il, the pyramidal 
lamina, and the combined and laminw. comparison columns 
indicates the relatively late development, and also the high degree normal 
lamina compared with IV, and Column indicates the 
the tex Which occurs severe dementia, 


vertical sections, which include sufticient number measurable 
regions, are considerable even before possible begin the measure- 
several instances has fact been necessary reject 
kely case owing the obtaining measurements, for 
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some cases either every block which one cuts turns out more 
less oblique, else some particular region, especially the 
the bottom, either oblique missing. may add that several 
cases, when for measurement, have been rejected 
owing the existence cerebral cedema. 

the plate (fig. 57) are shown the general average measurements 
thirty cases, grouped visuo-sensory, and prefrontal 
regions. cases are numbered allow and thos 
placed the visuo-sensory and the groups are the same. 

The cases included each group are arranged each side 
normals, those amentia rising order mental capacity 
left-hand side, and those dementia falling order 
dementia the right-hand side. 

The visuo-sensory group includes one idiot, two imbeciles, case 
with premature dementia, two cases recent acute insanity, 
and case simple acute mania nine months’ duration the left- 
hand side No. the normal; and case epileptic dementia, two 
cases blindness with dementia, case premature dementia, and 
case well-marked dementia the right-hand side No. th: 
normal. 

The group contains the same 

The prefrontal group includes five cases different 
from severe mild, three cases recurrent and chronic 
without dementia, three normal cases (the central one which, 
taken the basis for percentages), case with dementia, 
two cases of dementia of moderate erade, one Case of well-marked 
dementia, No. which already included the other groups, two 
cases gross dementia, and one case gross dementia paralytica. 

the visuo-sensory region the laminw indicated are from above down 
the first superficial laver, the second laver pyramidal cells, the 
third granule which this region duplicated and contains 
its midst the line Gennari, the fourth inner line Baillarger, and 
more than draw your attention the markedly decreased depth 
the line Gennari the two blind cases, Nos. and 11, which detail 
proves that the region under consideration the projection area for 
visual sensations. 

the case the and prefrontal regions the 
indicated are, from above downwards, the first the second 
pyramidal, the third granule, the fourth inner line Baillarger, 
and the fifth polymorphic. 
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the case the gross dements, Nos. 30, the prefront 
region, would indicate that the depth the outer two 
not accurate criterion the actual loss owin 
the proliferation the non-neuronic elements which, especially 
No. 30, marked considerable extent neutralize the result 
neuronic destruction. 

is, course, impossible indicate the general conclusions 
result from the study these measurements without dealing with 
cell individually. The most important result is, however, 
sufficiently evident worth pointing out. 

Taking the prefrontal region first, that this region 
detinite relationship exists between the depth the cortex the 
tive cases and the degree amentia dementia which existed. 


the other hand, such relationship exists the case 


conclusion may that great individual 
depth are evident, the former even more than the latter; and that 
these individual differences not only bear relationship the 
amentia dementia which existed, but even the case the 
regions differ individual latter point evident 
the first three cases are compared, since No. idiot, has poor visuo 


sensory but good visuo-psychic well-marked 


} 


imbecile, has equally poor visuo-sensory but rather worse 
measurements than No. whilst No. moderate imbecile, 

fairly good visuo-sensory measurements but which are mucl 
below those either No. No. 

the visuo-sensory region subserves the reception and the 
transformation visual sensations, and the concerned 
with associational functions which have special visual hall-mark, 
may concluded from these measurements that 
exist with regard both these capabilities the case 
subjects. The measurements thus anatomical proof 
clinical truth, which is, think, generally recognized, spite 
difficulty which attends its satisfactory exhibition. 

view the possible criticism that the ages the patients 
might some extent explain the differences measurement, would 
remark that these vary from eleven seventy-eight vears, and that 
have endeavoured without success trace even 
any relationship between age and measurement. 


will now pass the consideration the individual primary cell 
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the second lamina pyramidal layer, the third lamina 
granule-layer, and the fifth lamina layer cells. 
These, abstracted from the last plate, now show fig. 

will convenient consider first all the three regions together 
from the general aspect, and then deal with each 
vidually. 

the case the fifth lamina, evident that its depth the visuo- 
ensory region considerably less than—namely, about of—its depth 
the and prefrontal regions, whereas exactly the 

une depth the two Further, the visuo-sensory region seven 
the twelve abnormal cases reach above the normal line, whereas 


the visuo-psychic region only five twelve, and prefrontal 


but three fifteen, excluding, course, the three normals, 
vhich all reach it. The fifth lamina, apart from the normal difference 
depth, thus slightly better developed the visuo-sensory region 
han the and much better developed both these 
than the prefrontal. the prefrontal region alone does 
his lamina the several cases exhibit gradation depth which 
varies according the degree amentia and dementia. This lamina 


the first evolved during the development the cortex, and 
attains approximately the normal depth. only reasonably 
elow the normal depth the prefrontal region infants, well-marked 
and gross dements, all are unable attend the 
rdinary bodily functions, such feeding, the calls nature, 
lamina has been shown Watson the result his study 
veloped and most important cell- layer the neopallium. there- 
avoid the conclusion that the inner cell-lamina the 
fundamental cell- laver and that concerned with the 
performance the instinctive contradistinction the receptive, the 
and the voluntary- psychic activities, 
now turn the third lamina granule-layer. This lamina 
xceptionally developed and complex the visuo-sensory area, consisting 


Gennari, which terminate the radiations. 


ensory area the lower the two layers granules normally 
nuch deeper than the same layer and 


prefrontal regions, whereas the upper slightly deeper than that 


the and the same depth that the prefrontal 


egion. 
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these two granules the visuo-sensory area, both 
the series cases reach the normal depth only one instance, and the 
ower layer throughout much better evolved than the 
area, the granule lamina reaches above the normal 
lepth nine the twelve cases. the other hand, the prefrontal 
region, uniformly below the depth the the three 
all the cases, and well exhibits gradation 
the degree amentia and dementia. the lamina, which 
xceptionally evolved the projection zones the cortex, 
being thus the which especially concerned with the 
transformation afferent impressions, interesting note 


variation the evolution this lamina the 


L 
region the series cases, and also that this variation 
the outer layer than the would further point out its 
elatively normal evolution the series, and its subnormal 
lepth the prefrontal series. 

is, think, easy arrive reasonable explanation these 
itferences degree development. 

have already pointed out, the cortex 
rea evolved earlier than that the visuo-psychic, and this earlier 
han that the therefore probable that the case 
visuo-sensory area, the individual differences the middle cell- 
ceptive lamina are indicative individual differences the functional 
ipability this lamina different persons. the other hand, the 


region the corresponding differences the middle cell-lamina 
simply greater degree than are those the inner cell-lamina, and 
than are those the outer cell-lamina, and are therefore due the 
fact that the cortex this region whole condition sub- 
dissolution according the grade amentia dementia. 
other words, the granule-lamina cortex 
considerable individual differences its degree evolution 
lifferent the granule-lamina the cortex does 


being usually developed above the particular normal with 
vhich they are compared; and the granule-lamina the prefrontal 
exhibits degrees sub-evolution and dissolution which are part 
sub-evolution dissolution the whole cortex which this 


vion alone, and varies degree according the existing 
mentia dementia. 

will now deal with the second lamina pyramidal 
passes the normal one case the visuo-sensory region, and 
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one the three normal cases the prefrontal region. othe 
case does reach the normal depth. the visuo-sensory region 

some cases better, and others worse, evolved than the visuo 
psychic region. These differences bear constant relationship 
degree amentia dementia. the other hand, the 
region, the depth this lamina varies directly according the degr 
amentia dementia present. normal evolution this 

the last the cortical evolved, and develops 
visuo-sensory area earlier than the and the visu 

the lower but rises its degree development during 


cortex. the table measurements may concluded that 


these are man pre-eminent and voluntary the prefrontal 


that they are less general but more specialized significance 
region, and that they are much less but 
second lamina normally but its depth elsewhere. 
ther, the individual variations depth the visuo-sensory and visu 
regions the series cases point real individual 


the specialized functional capabilities these regions, whereas 


the prefrontal region the differences are not individual nature, 


but vary according the degree amentia dementia 


existed. 


1 


turn finally the general consideration the cortex each 


these regions, would again remind you that normal evolution 
visuo-sensory cortex develops before the visuo-psychic, and the visu 
psychic before the prefrontal, and also that the inner cell- lamina 
before the middle, and the middle before the outer. view the 


facts evident from the study the different series cases that 


cortex rather better evolved and much more specialized 


and individually variable than the that the 
better evolved than the prefrontal, and that also exhibits 
marked indications specialization, and especially individual var 
tion; and that the prefrontal cortex shows clear indications, not 
specialization and individual variation, but sub-evolution dissolu 
tion according the grade amentia dementia. would also ind 
cate the three normal cases show, the degree its evolut 


varies considerably individuals. 
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the case the visuo-sensory area, the specialization indicated 
the 
the much decreased normal depth the second pyramidal lamina, 


‘eat depth and complexity the third granule-lamina, 


and the somewhat decreased normal depth the fifth 
lamina, whilst the individual variation chiefly visible, though not 
necessarily the same direction similar degrees, the outer 
and the second pyramidal lamina. 

In the case of the visuo-psychic region, the specialization is indicated 
facts normal evolution which have already pointed out, and 
the well-developed third granule-lamina; and the individual varia- 
tion especially evident the second pyramidal lamina. 

the case both regions may added that, specialization being 
for, whether the cases are considered individually collectively, 
the degre evolution the follow the normal order, the inner 
cell-lamina being better developed than the outer middle. 

the case the prefrontal whether the cases considered 
ndividually collectively, there direct evidence degrees sub- 
evolution according the grade amentia, and degrees dissolu- 
tion the grade dementia. Further, this sub-evolution 
dissolution involves the whole cortex, and this according order 
normal development, the inner cell-lamina exhibiting the least decrease 

the outer the most. 

Lest this should doubted any statistician, the ground, that 
the layers are not the same depth and that, therefore, exact com- 
parison not possible, have, fig. 59, averaged together the depths 
the the various types case, and turned these depths into 
percentages that each lamina appears the same will 
seen that the inner cell-lamina the first evolved and the outer 

cell-lamina the last; that the same order sub-evolution applies 
ecording the grade amentia which existed; and that, the case 

dementia—also according its grade—the outer cell-lamina, which 
the last evolved, the first undergo dissolution, and the inner 
which the first evolved, the last undergo 
dissolution. 

will now complete this part subject describing special 
Which have exhaustively examined all the three regions under 

consideration. possible judge, the patient, before his 
possessed least the average normal degree intelligence, and 
probably more. the course less than two years gradually deve- 


loped well-marked grade dementia, which was unusually profound 
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IRRESPECTIVE ACTUAL 
PREFRONTAL Recion 
Gross Dementia Tica 
: Averace of 2 Cases of Cross Dementia 
Av. of 2 Cases of CHronic INSAN” Dementia 
Av. of 3 CASES oF 
INFANT ACED 6 WEEKs 
Montas 
Fi 

Injthis figure, for the purpose of direct comparison, the three cell-layers, of the pr 
cortex of the cases which have been dealt with, are averaged int ! s 4 
irrespective act ptt proves that the inner cell develops 
middle, and the middle before the outer; that the same order sub-evolution 
amentia; and that in dementia, if non-neuronic reparative proliferation in laminw IT and III 
allowed for the gross cases, the last lamina develop the first undergo dissolut 


and the first the last 
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for man age, not suffer from degeneration the 
cerebral arteries. The cerebral dissolution was therefore unusually 
pure neuronic and seemed me, view the originally good 
development the brain, that better case could not well found for 
the exhibition the different cerebral dissolution which might 
expected found examination the visuo-sensory, visuo-psychic, 
ind prefrontal regions the cortex, since was probable that all these, 
their original were least the average normal depth. 

The results justified expectation that they showed quite clearly 
that the order dissolution the converse that normal evolution, 
the loss being most marked the prefrontal region, next marked the 
zone, and least marked the visuo-sensory area. 

The results the examination this case are shown the following 
diagram (fig. 60), which are contrasted, percentages the normal, 
the general average measurements the visuo-sensory, 
prefrontal regions 

the aspect total depth, the visuo-sensory cortex normal, 
the shows decrease per cent., and the prefrontal one 
per cent. 
When the are individually considered there is, the case 


1] 


-lamina pyramidal laver, 6-per-cent. decrease depth 
the visuo-sensory area, decrease depth the visuo- 


region, and 24-per-cent. decrease depth the prefrontal 


The middle cell- granule-lamina much below the normal the 
area, well above the normal the visuo-psychic 
me, and practically the normal depth the prefrontal region. 

The inner cell- polymorphic lamina considerably above the 
normal depth the visuo-sensory area, and well above the visuo- 
psvehic and prefrontal regions. 

Whilst impossible certain whether the cortex was 
riginally fully evolved not, obvious that the visuo-sensory area 
possesses individually receptive lamina, and had 
evolution which should have carried beyond 
level the normal case. The latter remark applies equally the 
and prefrontal regions. 

If, however, the cortex this case credited mere with evolution 
the level the normal case, the fact appears that the 
pyramidal lamina has become decreased depth per 
cent. the prefrontal region, per cent. the zone, 


per cent. the visuo-sensory area, 
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ENCEPHALON 1260 GRAMMES. WASTING SEVERE IN FRONTO- 


AND UPPER TEMPORAL REGIONS BUT ESPECIALLY 
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PREFRONTAL 


The figure shows, comparison with the normal, the 
visuo-psychic, and the prefrontal regions well 
aspect total depth, the visuo-sensory area normal, the 

decrease per cent., and the prefrontal one per 

region, Which the last develop, shows the most affecti 

which the first develop, shows the the outer cell 

granule-laver exhibits individual decrease 
developed in the visuo-psychic zone, and well developed in the pre 
fact suggests that the case under consideration any rate 
degree above that this particular normal, even this had 
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Summary.—As the results micrometric studies, 
would remark that the human cerebral cortex originally evolved 
from three primary inner polymorphic, 
concerned with the performance organic and non-voluntary activities 
middle granule, which receptive function; and outer 
pyramidal, which serves the physical basis the associative 
psychic functions the cerebrum. last these, has been 
shown the investigations John Turner and 
Watson the distinctive feature the peculiar the 
Smith. 

These three appear during normal development, the order 
which have stated from within outwards—and the 
cortex the visuo-sensory area evolved before that the visuo-psychic 
me, and this before that the prefrontal region. 

cases mental disease grading from idiots and imbeciles through 
types non-demented and partially demented lunatics the 


great differences the degree evolution and dissolu- 


dement 
tion the cortex exist and these, considered from the general aspect, 
follow the order normal development. amentia the condition 
one sub-evolution different degrees, and dementia the 
suffer the reverse order that their evolution, the most affected 
the latest developed, and the least being the earliest 
developed. 

The degree and type these vary according the region 
the cortex, whether this projection area, zone special associa- 
tion, the prefrontal (higher region. 

the case the visuo-sensory area, the prominent features are 
poor evolution the pyramidal and polymorphic laminw and specializa- 
tion the granule receptive lamina. ‘There also exist individual 
variations the degree evolution the granule receptive lamina, 
and that the pyramidal associative lamina, which individual 
variations bear relationship the degrees amentia dementia 
which exist individual cases. 

the case the zone, the important feature, 
part from especially good evolution the granule 
lamina, marked degree individual variation with regard the 
the pyramidal associative lamina. individual variation 
independent not only the existing grade amentia dementia, 


but also the individual variation this lamina which occurs the 
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the case the prefrontal region, both specialization and 
individual variation are practically entirely absent, and the cortex 
merely exhibits degrees sub-evolution dissolution which 
according the grade amentia dementia which exists 
individual cases. That the condition one true sub-evolution 
shown the fact that the are sub-evolved the order 
normal development, the last appear being the least developed, and 
the first the most. The reverse order holds with regard dissolution, 
the last lamina appear during normal development being the first 
undergo retrogression dementia, and the first the the case 
the cortex the prefrontal region, therefore, the associative function 
the pyramidal lamina may regarded associative,” 
view the fact that the essential feature amentia dementia 
decrease, instability, loss voluntary control over the processes 
cerebral association. 

final remark, would add that there reason believe 
that this physical basis the cerebral functions, which exhibits such 
well-marked variations the subjects mental alienation, exhibits 
equally important though less extensive variations the 
presumably normal individuals and thus indicates structural origin for 


individual ditferences mental endowment. 


The Pre-Rolandic Psychomotor Cortes. 

Having completed the description observations and deductions 
with regard the structure and functions the visuo-sensory (or 
sample sensory projection), the (or sample special associa- 
tive), and the prefrontal (or higher voluntary associative) regions the 
cortex, now pass tocertain observations with regard structure 
and functions the final cortex with which propose 
deal—namely, the pre-Rolandic 


last number BRAIN contains paper Charlton Bastian The 
the Area the Bastian repeats his view that the so-called 


‘motor-centres’ are in reality sensory centres for the registration of a complex set of impres 
t 


sions (kinwsthetic) occasioned 327); and remarks that will soon 


be more widely recognized that there is not the slightest need for postulating the existence of 
‘motor’ or of ‘ sensori-motor’ centres in the cerebral cortex” (p. 340). He speaks of *+ a very 
indefinite, and meaningless, view suggested some who speak this region cor 

taining psychomotor’ centres metaphysical suggestion neither 


sense explanatory. will better, therefore, cease use 
harmony either with modern psychological physiological 327-28), 


trust that the evidence have produced these lectures with regard the structure 


| 


unnecessary for purpose describe detail the great 


controversy which raged for many years whether this region 


possessed purely motor sensori-motor functions. merely 


remind you how the histological researches Bevan Lewis and 
Henry Clarke, which long ago 1878 resulted the delineation 

the Betz-cell area, were forgotten the heat the controversy 
intil 1901, when, through the experimental work Sherrington and 


Griinbaum, followed the histological researches Campbell and 
they finally received belated recognition. 

Since that time the observers have credited the pre- 
central gyrus with motor, and the postcentral with sensory, functions 
ind this opinion received confirmation, far, any rate, the 
experimental method can regarded capable affording it, from the 
researches Oskar Vogt who 1906 published paper describing 
the results stimulation and extirpation the precentral 
Vogt concluded that palsy without ataxy 
followed destruction the precentral gyrus, and that ataxy, but 
resulted from destruction the postcentral gyrus. Last year, 
however, the Linacre Lecture, Victor Horsley described what 
regards test case, and reiterated his conviction that the 
so-called motor area really sensori-motor. From this patient, who 
suffered from athetoid movements the left hand, followed violent 


convulsive movements the whole upper limb, Horsley removed 


stimulation, concluded constitute the whole the arm area. 
carefully describes the immediate results which were partly motor and 
partly sensory, and the remote results vear later), which consisted 
permanent absence spasmodic movements, partial recovery volun- 
tary movement ol the left Uppe r limb, and conside rable recovery from 
the sensory disability. this case Horsley bases his contention that 
the precentral gyrus sensori-motor function. 

The evidence which purpose before you points 
conclusions regarding the functions this region 


cortex, and, unless these conclusions are correct, the whole 


i functions of the psychomotor” area will be sufficient to absolve 1 e from the reproach 


the terms visuo-sensory and which latter 

is to me preferable t ‘ visual cerebral-associative "’; and these terms have been generally 
pted and have been extended by Carnpbell and others to the auditory, &c., areas. The 

m * psvchomotor,’’ employed by me in preference to the cambrous * cerebral-associative 
motor,” seems equally satisfactory. hope pardoned for failing see any meta- 


operation the portion cortex which, the result 
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previous observations and deductions fall the ground. would 
therefore submit that opinion the experimental method, even 
the hands renowned operator Horsley, cannot regarded 
trustworthy. purely theoretical grounds, might well 
doubted whether gyrus considerable size could removed with- 
out any disturbance the functions the immediately adjacent gyrus 
resulting, but this instance anatomical reasons exist which appear 
render such operation practical impossibility. indicate these 
will now show 61) naked-eye sections through the fissure 
Rolando, which are situated above and below the buttress and thus 
indicate the arrangement the neighbouring gyri both these posi- 
tions. introduce the two sections order avoid the possible 


Above Below 
BUTTRESS 
Fic. 61. 

Naked-eye sections across the central convolutions. The left-hand section is above the 
buttress, and the section below this annectant. R., furrow Rolando; A.F. 
precentral or ascending frontal gyrus; A.P., postcentral or ascending parietal gyrus. Both 
sections show the extremely narrow neck of the postcentral gvrus, and the right-hand one 
also indicates the proximity the gyri the parietal operculum. The figure demonstrates 


that removal operation the precentral however skilfully performed, must 
necessarily result functional, and probably also structural, damage the fibres entering 
the neck the postcentral gyrus. 


criticism that the arm area not included, since this area 
above the buttress the result the earlier stimulation experiments 
man, although now considered lie below this annectant. 

the first section, which the buttress, seen the extremely 
narrow neck the gyrus postcentralis, and the nearness this the 
site operation. 

the next section, which below the buttress, the 


AF. RAP "AF. 
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equally clearly visible, also the relative nearness the gyri the 
parietal operculum the seat operation. 

Apart entirely from the intimate structural and functional associations 
the pre- and postcentral gyri, these photographs opinion indi- 
cate the probability, may even say the certainty, that removal the 
precentral however carefully performed, will result functional, 
not also actual structural, disability the fibres passing and 
from the postcentral gyrus. 

now pass the consideration the structure the precentral 


evrus, from the aspect cell lamination. the case this region 


have not resorted the micrometric method, partly 
structural conditions preclude the possibility obtaining series 
measurements from the four situations accustomed select, and 


partly because the practical absence middle cell-lamina granule- 


laver renders measurement this lamina untrustworthy even possible. 
therefore propose illustrate point, not series measurements 


from human subjects, but exhibiting certain 


which show the depths the various cruder but equally 
satisfactory manner. preliminary remark would state that the 
lamination the precentral though the inexperienced eye 


the usual general type, consisting outer fibre- 


superticial damina, outer cell- lamina, middle cell- 
inner fibre-lamina inner line Baillarger, which 
here contains the Betz cells, and polymorphic lamina, 

The photographs which form the following figures are strictly com- 
parable, apart from the somewhat lower magnification fig. 

The following plate (fig. 62) taken from the Betz- cell region the 
dog. shows all the five the superficial, the pyra- 
midal, the indefinite granule, the inner line Baillarger with Betz 
cells, and the polymorphic 

wish particularly draw your attention the fact that the 
second lamina pyramidal layer (45 mm.) depth about one-third 
the combined depth the below would also 
point out the large size and generally embryonic condition the cells 
all the lamine. 

The next photograph (fig. 63) illustrates the precental cortex the 
rhesus, with its five 

would particularly ask you note that the depth the pyramidal 
lamina (91 mm.) practically equal the conjoined depth the 
below (90 mm.), and also that the individual cells all the 
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diameters, Cortex the Betz-cell area the dog. outer fibre- super- 
ficial lamina; L.II, outer cell- pyramidal lamina; the middle cell- 
granule-lamina; and the inner fibre-lamina, inner line Baillarger containing 
Betz cells, and the inner cell-or lamina. depth about one-third 
the conjoined depths L.III L.V. The cells are large size, and are embryonic 
appearance, 
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Fic. 63. 
diameters. Cortex the Betz-cell area the rhesus, L.V the 
receding figure. The depth of L.II is practically equal to the conjoined depths of L.III to 


The constituent cells are smaller and more numerous than the dog, and are also 


better made and relatively further apart. 
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are smaller and more numerous than the dog, and 
also better made, and relatively more widely separated 
another. 

The next photograph (fig. 64), less highly magnified, shows 
cortex the human precentral gyrus, with its five 

would draw your attention fact that the second 
lamina (1°24 mm.) depth four-thirds the conjoined depth the 
below (92 mm.), and also the detail that the 
cells are very well made, and are more widely separated from one 
another than the rhesus. 

study these cortices leads the following conclusions 

The outer cell-lamina pyramidal the dog one-half 
the depth that the rhesus, which again three-fourths that 
the human subject. 

invisible, except the experienced observer. 

The conjoined depth the lower practically the same 
the rhesus and man, and one-fourth deeper the dog than the 
others. 

The ratio the depth the second pyramidal lamina 
the three lower the dog about one-third, the rhesus 
and man man, therefore, the precentral ratio high 
slightly higher than region, which general 
average measurements give average ratio about 11/10. 

rough analogy, the pyramidal lamina the dog may 
compared with that stillborn infant; and the pyramidal lamina 
the rhesus with that imbecile. 

Finally, passing from the dog the rhesus, and from the rhesus 
man, there very marked and progressive 
development the individual cells all the which general 
improvement, however, pales before the great difference which exists 
the three cortices with regard the evolution, both depth and 
content, the outer cell- pyramidal lamina. 

view the conclusions which expressed the last 
with regard the functions the primary the cortex, 
the deduction evident. 

The outer cell- pyramidal lamina, which associative, 
and educative significance, the prominent feature the precentral 
cortex man. 

The granule- receptive lamina reduced minimum depth 
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all the cortices. This fact negatives the possibility the existence 
sensory-receptive functions this part the cortex. 

The fourth and fifth which are organic and instinctive 
significance, are the same depth and general type man and 
rhesus, and the dog their conjoined depth one-fourth greater and 
their individual cells are more embryonic structure. 

The obvious conclusion, therefore, that man the psychie, 
tive, and educative functions the precentral are paramount 
that all three the receptive functions are minimal non-existent 
and that the organic and instinctive activities are approximately 
same level all the three. 

When this conclusion regarded association with the 
truth that the particular cortex under consideration increases 
area and differentiation during the ascent the scale, 
according muscular bulk but according the degree motor educa 
bility exhibited the several parts the body, the further conclusior 
that the Betz cells merely serve relatively simple motor mechanism, 
and that motor educability must have its seat the second 
lamina, inevitable. That the Betz cells serve the origin the pyra- 
midal tracts has long been is, fact, many vears now sinc 
noticed well-developed Betz cells the cortex six months, 
and therefore took for granted that they served the origin thes 
tracts. The truth this presumption has recently been finally proved 
Holmes and Page-May Further, has long been known 
physiologists that whilst the pyramidal tracts normally conduct voluntary 
efferent impulses, such impulses the functional absence thes 
tracts can still find passage. For example, hemisection 
spinal cord dog, followed higher hemisection the oppo- 
site side, and this again followed still higher hemisection this 
return of power over both lower limbs. 

may thus regarded proved that the Betz cells serve not 
the psychomotor cortical mechanism, but simply 
mechanism for the direct transmission impulses 
lower motor centres. 

may add, necessary consequence this conclusion, that the 
Betz-cell distribution need longer, therefore, regarded indica- 
tive the limits the cortical zone concerned with the evolution 
those associational processes which, when translated the agency 
the lower motor centres into muscular movements, constitute the 
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indications cerebral activity. If, consider proved, 


eliance can placed the results the histological investiga- 
tions the past decade, the educable cortex, with little 
nodification, extends over almost quite the posterior half the 
rontal lobe, where grades, through cortex intermediate type, 
nto that the prefrontal region. 
Having, hope, sufficiently indicated reasons for regarding the 
cortical zone psychomotor, rather than motor sensori- 
function, will now exhibit histological contrast plate 
from (fig. 65) published Gordon Holmes 
order show the well-detined middle cell-lamina granule- 
ver exists the postcentral proportion which the 
depth this lamina bears the total depth the 
bout one-eighth—is, any rate, sufficient almost prove that 
his cortex belongs sensory-projection sphere; other words, 
ndicate with great the performance 


CHAPTER VIII 


Provisi mal Scheme of the Localization of Cere hral Function. 


The general trend the results the recent histological survey 
cerebral cortex, which followed the enunciation Flechsig his 
centres projection and centres association, and which 
culminated the elaborately detailed Brodmann, 
is, to sav the least, been highly suvgvestive of the existence of a definite 
orrelation between histological structure and functional significance 
ind probable that the histological method, without entirely replac- 
the experimental, will the future still more fruitful 
lirection. the personal investigations which have 
iterial obtain proof the functional significance certain the 
differentiated regions the cortex. proof have 
‘btained leads me to adopt, aus a partially proved provisional hypothesis, 
the following scheme the cerebral function. not 
laim originality, except with regard the production proof 
significance, since dealing with cerebral function one needs 

select rather than enunciate opinions, owing their multitude. 
would regard the human cerebrum, not sensori-motor, but 


intermediate associative ganglion, which, the one hand, receives 
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Fic. 65, 
(Gordon Holmes.) and respectively shown the structure the cortex the 
postcentral gyrus the regions indicated the lower diagram. L.I, the outer fibre- 
middle cell- and VII indicate respectively L.IV, the inner fibre-lamina, 
and the inner cell- polymorphic lamina. The possession such well-developed 
lamina the postcentral gyrus markedly contrasts with the almost complet 
absence this lamina the precentral performance sensory-receptive 
the former therefore highly 


sensorial impressions and elaborates them, processes association, into 
physical equivalents psychic products high complexity, and 
which, the other hand, variable extent controls, selects, and co- 
certain these equivalents, eventually transforming them into 
physical complexes, whose function set action the lower 
motor centres. this functional basis would divide the cerebrum 
nto pre- and portions, the former which possesses con- 
trolling and executive functions, and the latter receptive and elaboratory. 

would subdivide the pre-Rolandic part, frontal lobe, into 
posterior area Which concerned with the evolution 
such physical complexes are necessary give external expression 
the results cerebral and into anterior prefrontal area 
Which able control, select and co-ordinate certain the results 
post-Rolandic cerebral association, and either allow these undergo 
psvchomotor transformation inhibit this process. Both these func- 
tions regard proved, and consider the outer cell pyramidal 
lamina the cortex least the chief seat their actual 
performance. 

The cortex the post-Rolandic portion the cerebrum would 
regard consisting projection areas, which the visuo-sensory area 
Each these surrounded by, possesses its proximity, 

mes special association, which the region 
example, which zones are according their 
projection also consists intermediate cortex, 
are fused and elaborated the results the special processes 
issociation. consider the functions the visuo-sensory 
psychic regions of the cortex to be proved, and, from homology, the 
functions the other areas projection and special association, the 
exact location which still probable rather than certain. regard 
the outer cell- pyramidal lamina least the physical basis 
these processes association, and the middle cell- 


+ 


the projection areas the region concerned with the reception and 
transformation sensorial impressions. may, perhaps, 
here remind you that the middle cell- granule-lamina attains its 
degree development the sensory-projection and 
that continues well developed the special zones association. 
both these types cortex there clear line demarcation from 
the above and below it. The good develop- 
association, and also the 


inent the posterior region 
prefrontal area, which latter more distinctly separated from the 
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above and below than any region with which 
familiar. the prefrontal region backwards, the 
decreases depth and distinctness until, the area, 
reaches minimal depth and barely discernible 

The inner cell- polymorphic lamina, have already stated, 
been shown the prominent lamina the lower 
must regarded subserving such organic and instinctive activities 
are not acquired education. probable, for reasons which hay 


indicated, that this its funetion man. 


CHAPTER 


The Nature and the Mechanism 


For the further consideration this scheme cerebral functio 
and, particular, order indicate the probable nature the 


processes which subserve the exhibition certain the more 
symptoms mental disease which not fall under the gross genera! 
zation amentia and dementia, necessary that should now intr 
duce few observations with regard the nature language. 
Owing the complexity even the more elementary processes 
cerebral association, mechanism for the representation th: 
results these processes soon becomes necessity. The mathematician, 
for example, has evolved complex system symbols order that 
may able perform complicated operations with masses 
elaborated from the ten numerals alone. thus unconsciously 
the infinitely more complex svstem which has been elaborated associa 
tion with the higher evolution the cerebral thi 
and crude sensations, are innumerable. 


Words, language symbols, are very different representative 
value. Articles, pronouns, prepositions, conjunctions, interjections, and 
the simpler adjectives, adverbs, and verbs, when thought alone, 
rule arouse little beyond their respective visual auditory word 
images, themselves are meaningless. 

Adjectives, adverbs, verbs, and abstract nouns, when thought 
alone, arouse first their respective visual word-images 
These, however, are meaningless until complex processes asso 
ciation they are defined and illustrated through the sensori-memoria 
spheres attached the various sensory projection areas. 
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Common proper nouns, when thought alone, may first arouse 
heir visual auditory word-images but they frequently once awaken 
whole series processes association, and thereby determine 
eproduction sensori-memorial images attached one more 
the several sensory projection areas. may remark that each 
such series of processes of association differs in detail on each occasion 
which evolved. For example, the mental processes induced 
the word microscope are different, not fundamentally but detail 
which they are aroused. This perceptive 
content consequent the revivification of, and the modification 
the complex relations of, the numerous existing sensori-memorial images 
which the word symbolic, which are constantly taking place 
the intluence even apparently unrelated afferent impressions 
Perception, therefore, cerebral process which similar nature, 
but differs detail, each which occurs. thus 
speak cerebral centre for percepts, which are psychic 
products that, except accident, need never identical even the 
sensation the same. may remark that perception can 
irdly described the act naming objects, for often 
the reverse—namely, the act applying one more sensori-memoriai 


image. The last corresponds the 
nimals; the others perceptions involving the 
mechanism language. 

Similarly, the process conception may take the form either 
veneralization from series sensori-memorial images general 
name, revivification series sensori-memorial images order 
that the meaning general name may process 
invariably very complex one, and necessarily differs detail, spite 
thus incorrect speak cerebral centre for concepts 

produced the suitable co-ordination words dif- 
the highly intricate processes of cerebral association which form the 
physical bases judgment and reasoning. 

Words are, from the afferent aspect, mere sensations, the memories 
which are stored the appropriate zones association attached 
the particular cortical projection areas which they happen pass 
example, word seen stimulates the visuo-sensory area, and the 


esulting image stored the neighbouring region, 
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the other hand, from the efferent aspect, words are mere 


latory cheiro-graphic results the action 


groupings the outer cell- pyramidal lamina the psychomotor 


This fact may illustrated the common observation that 


learning write contort their faces and tongues during their 


perform the necessary manual 


ns. 


the complete mechanism language, words thus possess, from 


afferent aspect, four bases the cortex 


namely, 


neighbourhood the auditory projection areas the 


and that the projection area behind the 


Rolando, especial relation those portions concerned with th: 


reception sensations from the larynx and the hand. 


From the efferent aspect, words possess two motor-memorial bases 


the neighbourhood those parts the area front 


the Rolando, which have been experimental! 


and histologically concerned with the evolution acquired 


ments the and the hand. 


Words are originally acquired and reproduced through imitation 


means the auditory and articulatory word-centres, the latter working 


conjunction with its sensory coadjutor, the articulatory-kinesthet 


word-centre. 


the evolution the mechanism language, suitable and 


complex associations occur between these various word-centres. 


associations are such nature that the language machine can, and 


frequently does, act asa mere mechanism for the evolution and repro- 


duction language which the individual may meaningless. 


For example, children when learning speak are often 


older learn large portion their lessons 


rote and frequently but 


feebly appreciate their meaning. Adults can learn the Lord’s 


backwards, sentences unknown foreign 


tongue; and unedu 


cated persons are often fond using, and quite wrongly using, words 


which take their and the real meaning which they 


the least understand Imbeciles can 


sometimes 


lear 


paragraphs the meaning which they are ignorant. 


rote long 


Lunaties 


employ the language machine almost entirely mechanical manner 


this mode employment the language 


may readily drawn from life. 


Many word-complexes which 


are frequently repeated—e.g., daily prayers—are often 


one through 


purely mechanical manner, whilst the individual reproducing them is, 
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perhaps, thinking something else. Again, appreciated few 
that language, normally very largely purely reflex, or, 
any rate, automatic function, and that the significance what 
spoken but feebly appreciated the speaker. This 
vident the case persons who talk without having particu- 
say, and who bore every listener they meet with the same personal 
the same stale stories, and the same gossip. 

these few remarks have endeavoured indicate and illustrate 
the fact that words are merely symbols which possess different grades 
value, and which are meaningless unless they are emploved incite the 
ccurrence such processes cerebral association are necessary 
waken the various sensori-memorial images which such words are 
but the order, therefore, that language may possess mean- 
ng, there necessarily occurs, during the employment its mechanism, 
active associational participation the part practically the whole 
mantle the cerebrum. 

preliminary the consideration the manner which the 
mechanism employed, would remark that 
words, opinion, invariably arise into consciousness through the 
them. When, however, they are voluntarily and silently reproduced- 
e., thought of—words are invariably awakened through the articulatory- 
word-centre under normal conditions. Further, this reproduction 
equires muscular effort, and cannot take place without definite 
ittempt articulation, usually, but not necessarily, accompanied 
light expiration. Again, words cannot voluntarily 
thought means the cheiro-graphic centre the hand not actually 
moved, unless such hand-movements are replaced slight movements 
the head, even the lower jaw the eyes, through the agency 
their respective motor spheres. observations have just indi- 
ited are valuable because render probable, not certain, that the 
factors the reproduction are not the muscular movements 
but the derived from them; otherwise there 
reason such muscular movements should not imagined, without 
attempt their actual performance. thus consider that words, 
when voluntarily reproduced, are invariably awakened 
preliminary action the prefrontal region the psychomotor area, 
which results stimulation appropriate neurone complexes 
subserving the evocation the particular sensori-memorial images, 
which arise the zone special association attached one more 
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the sensory projection spheres. This view, may remark, merely 
elaboration that long ago advanced Hughlings Jackson, 
recently supported Stricker, and strongly combated Bastian 

Whether the rousing such sensori-memorial images followe: 
further processes cerebral association, and what 
processes are, they occur, depends partly the general cond 
tion, regards excitability, the lower centres 
and partly such degree voluntary guidance and control thes: 
processes happens exercised. For example, dreamy states 
when voluntary selection, co-ordination, and control are low ebl 
processes lower association, involving the awakening all kinds 
sensori-memorial images, occur more less riotous manner accord 
ing certain general laws which are well known and need not furthe 
referred here. the other hand, extreme example, during the 
voluntary employment written spoken language for the 
and reproduction the higher psychic products—e.g., the production 
abstruse thesis—voluntary control over, and guidance of, the 
lower association paramount. such case, however, there 
tendency, which requires continually combated, for the cerebra 
processes keep the general lines the mechanism 
the exclusion such processes involve the evocation visual se1 
sori-memorial images the ordinary other words, during 
voluntary employment written spoken language for the 
and reproduction abstract thought, there tendency for the 
former become unintelligible others, and perhaps even 
unless continually reverts concrete examples. 


CHAPTER 


Defective Control of Processes of Lower Association in Menta: 
Disease. 


the insane—as shall now illustrate 
control over the processes lower cerebral association, including the 
activity the language mechanism, greater lesser extent 
defective. 

amentia, according its grade, such voluntary control 
manently temporarily defective. many the lowest types th: 
mammalian tendency sleep, unless the processes lower 
are stimulated sensory organic stimuli, observable. 
other hand, attacks simple mania occurring the higher grades 
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amentia, the prefrontal centre higher control functional 

ince and the cerebrum acts 
Instead —as normally happens— but small selected 


the ever-entering stream afferent impressions being 


almost every visual and auditory stimulus which arrives 
the cortex accepted. Processes cerebral association incited 
hese pell-mell, and find motor expression emotional disturb- 


ince, rapid movements, and riotous display words. impossible 


obtain more than the momentary attention the sufferer. This con- 


lition uncontrolled activity may last for hours, 


lavs, weeks, after which the patient becomes—at any rate for the 


me sane 
Again, dementia, according its grade, voluntary control over the 


erebral processes lower association permanently defective absent. 


this defective, and the centres lower association normal, the 


chief clinical features exhibited the patient are general hebetude 
lack interest his however, aberrant states 
the centres lower association exist, certain additional 
which shall refer later, are presented. Further, the grosser grades 
ol simple dem ntia, no evidence whatever of the existence of cerebral 
may exhibited obtainable, and the patient inanimate 
unable even feed himself attend the calls nature. 

will mention final example the numerous cases premature 


ementia which exhibit strange motor phenomena, and which are com- 


classed under the term believe that these pheno- 
are due the occurrence more less extensive dissolution 
the neurones the area certain subjects, usually 
juvenile, whom the fundamental 
still imperfectly organized into relatively stable complexes. The 
pathological condition thus, the one hand, one sub-evolution 
and, the other, one dissolution involution, the tract 
cortex involved being practically the whole frontal lobe. 
Such motor phenomena resemble, brief, those which would 
were imperfectly which certain groupings parts were 


tested and not proper running order; which the higher 


series, and, therefore, tended stop, repeat action, fits and 


complexes were imperfectly controlled and co-ordinated into 
starts and which, owing largely the existence several sources 


notive power from the different organs sensation), certain 
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mechanical complexes tended run independently consequence 
imperfect general co-ordination of, and control over, the whole mechanisn 
The motor phenomena are thus varied, and are, the whole, dis 
tinctly positive definitely negative nature and repetition, 
and grotesque action, are common. 

chronic cases the phenomena are often still further complicated 
regards immediate explanation, but simplified regards their actu 
exhibition, more less extensive dissolution neurones, whic 
results motor remainders former skilled accomplish 
ments. These, occurring the dissolution side the scale, differ 
character from the erratic, grotesque, repeated, mechanical-model-like 
and often unskilled movements which occur the sub-evolution side 
are due imperfect control and practice. 

That this explanation probably correct indicated the fact that 
series chronic cases premature dementia without motor phen 
mena, per cent. exhibited moderate 
series presenting motor phenomena many per cent. had 
attained moderate grade dementia. remark that this 
dementia indicates the existence intracranial morbid appearances 
moderate intensity, these representing the usual final stage which cere- 
bral dissolution reaches the absence marked degeneration 
cerebral arteries. 


CHAPTER 


ndent Activity the Centres Lower Association. 
and 


now pass the consideration certain phenomena due 
independent the centres association. Words, 
when voluntarily reproduced thought, are awakened through the 
action the prefrontal cortex the psychomotor area, this 
being followed activity one more centres special 
association, and often that the whole region general 
are therefore regarded normal products thought 
personal origin. The other normal, and this case non-personal, 
origin, which applies all types sensation, course that 
sensory stimulation. 

third mode origin words, and also other varieties sensori- 
memorial image, is, however, common normal persons; and the 


mode not more common, are any rate more 
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trusive the subjects mental disease. refer the spontaneous 


rising words other sensori-memorial images the auditory 

sual centres lower From experience these pheno- 

ena the subjects mental disease, have hesitation classing 
such hallucinations, which hallucinations may may not dis- 
nguished the subject from true auditory visual sensations. 
phenomenon such hallucination may observed during 
the area monkey which has recovered 


Such animal regards the movement, say, 


With great surprise, and once performs voluntary and opposite 

resemblance between this response and the behaviour lunatic 

the normal wide-awake condition such phenomena 

discounted memories illusions; and when they 


cur during partial sleep dreamy states and during sleep, the term 
these phenomena are very common, and are rule largely visual 
ature. such, own whilst all kinds complicated 
occur which appear take part, have usually more 
less definite consciousness personal aloofness from the phenomena, 
however impossible, they appear quite sleep, 
other hand, this consciousness personal non-participation not 
present, and the phenomena, whether visual auditory, whilst rule 


hey are based recent experience, often derive more their content 


from the past. very common experience mine during the recent 


veneral election, when graphic representations the state parties 


the papers, was based combination these illustrations 
discovering that measurements did not agree with 
clinieal cases, that had made mistakes deductions, only 

find awakening that had been discovering columns indicating the 


with cases. 
some instances activity ensues, and such persons may 
hear reply responses made their remarks, and may even keep 


short conversation, which they know nothing when they awake. 
\vain, the case some persons, including myself, the first word 
two spoken the subject awaken him, and remembers vividly 


what has said and also the remainder the phrase was about 
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reproduce. the other hand, many lunatics will talk 
and reply voices, for long periods time, until their attention 
attracted, after which they may revert the former state 
voluntary semi-voluntary activity. 
Whilst most sane people interpret all such phenomena dreams 
many instances nevertheless occur which the subject, though otherwis 
sane, regards them actual experiences another world and 
denies that has merely been asleep and such 
credulity appears followed belief, similar manner that 


~ 


which expectation results increased sensitiveness 
impressions and often the experience illusions. 

All these phenomena regard the homologues of, and thu 
affording the explanation of, the more marked phenomena which 
exhibited the insane. Since such phenomena are 
times difficult distinguish from, and fact are often associate 
with, illusions, shall refer these before proceeding remark 
the subject hallucination the insane. 

are common individuals, and develop after 
sensory stimulus which sudden occurrence and also either 
short duration low intensity, especially when 
expectant condition. 

example the former the sudden meeting, crowded street 
and under conditions which preclude second and confirmatory 
stimulus, someone closely resembling known individual. suc] 


experience, either doubt certainty the correctness 


recognition may exist, although the individual seen may really have 

stranger; and this case least illusion has been experienced 
The commonly cited example the latter mode development 

rule, readily corrected further examination the source 

sensory stimulus. however, more common meet 

with illusions this type the case auditory stimuli, 

unexpected sounds are heard night, when certain expected footsteps 

other sounds are being intently listened for. Such illusions are, 

rule, temporary. They cease increasing fading away 

auditory stimulus leads the rejection the false recognition; but 

may persist fading away the auditory stimulus occurs associa- 

tion with highly expectant condition the recognitive field, and 


absence additional and corrective visual other sensory stimuli. 
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the insane are similar their psychic characteristics 
the sane, but are more common, and the whole are more 
accepted true. This especially the case when they 
cur patients suffering from mental confusion from dementia, for 
Which time does not permit dilate on. 

similar remark applies hallucinations when occurring the 
fact stated that, considered generally, cases 
nentia respond illusions and hallucinations sane individuals, 

hereas cases mental confusion dementia accept these true 
hout 

instance, certain examples recurrent insanity these psychic 
enomena not suggest objective reality the sufferer, who can, 
cording his degree intelligence and his command language, 
scribe their characters and their modes origin. illustration, 
will cite the following remarks: thought earthly father 
ppeared ina flash under the fire-escape the front. man was 
vorking with went under and like appeared that man. 
where the idea sprang hear father’s spirit 

earthly father’s, guiding me, not like voice but 
it’s memory his voice don’t know, like what I’ve heard 
saving, sayings his, and tells believe God above, 
Supreme above, and that he’s heaven, good job for 

being known. object people being emploved pour non- 
results muttered thoughts not invariably reflecting views, 


sires, and 


further instance, will cite the following remarks man who 
actively suicidal Evil thoughts overwhelm which are wrong 
and me, evil thoughts about God even, which don’t believe in, 
evil spirit was flashing evil thought, you understand 
hat mean. These thoughts have now, for the time being, become 
most part myself, understand, and feel the longer 

alive the greater the punishment within myself, and the punish- 

ent the future will From this description would 

that the patient gradually becoming more and more desperate 

wing the activity certain parts his auditory zone association, 


hich spontaneously generates these particular verbal groupings 


thoughts. 
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other examples amentia, and especially individuals who hay 
little capacity for habit thinking, these phenomena possess 
less objective reality, although suitable interrogation is, 
easy determine that the experiences differ considerably 
character from the normal products the recognition 
stimuli. This difference also evident from consideration 


observation that the sufferers usually endeavour determine the sour 


the phenomena, and, their inability this, refer them 
agencies the action which they are ignorant,—e.g., X-rays, 
phones, cinematographs, 

the other hand, certain cases mental 
confusion with marked tremor, which leads aberrant visu 


stimuli, confusion occurring association with blocking 


external auditory meatus, with disease disorder the middle 


either which may lead the occurrence aberrant auditory 
the phenomena are very largely caused these 
sensory stimuli, although probable that any rate larg 
the processes reproduction associated memories under the 
aberrant sensory stimuli. Further, many 
sensory stimulus probably relatively entirely normal, 
enormous number psychic which may possibly revived 
the external stimuli, being exceptionally liable 
crudescence. Whilst any these psychic phenomena come under 
definition illusion, those the latter gradually shade into 
phenomena which are regarded hallucinations. 

Lastly, examples illusion and hallucination are common during 
actively progressing cerebral dissolution, the result the consequent 
riot the processes lower association which exists patients 
ing from this pathological condition the cerebrum. Whilst th: 
observer these phenomena appear from the actions the patients 
possess objective reality, probable such cases that they 
almost entirely unaccompanied consciousness, since such cases 
extensive dissolution the prefrontal centre higher association has, 
rule, already taken place. 

thus evident that illusion and hallucination grade 
one hand, the simple false recognitions the normal sane individual, 
to, the other, vivid associated memories which arise processes 
lower association, the absence sensory stimuli, and which, th: 
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ibsence control over the processes cerebral association, may present 
such resemblance the psychic results the recognition sensorial 
timuli mistaken for these and projected externally. 

Normal illusions thus one end the series, and the purely 
psychic phenomena described hallucinations occupy the other, the 
numerous intermediate types illusion possessing greater associational 
and less sensorial components until pure hallucinatory phenomena are 


re ached. 

Such psychic phenomena may occur the result pathological 
process temporary nature which will result neuronic 
dissolution they frequently, however, occur the absence active 
pathological conditions the cortical neurones. 

the former case, particularly when the pathological process 
widespread, considerable mental confusion exists and illusions may occur 


association with aberrant sensory stimuli any usual, 
however, for visual illusions predominate, because, 
visual stimuli are, rule, the more numerous. 

the latter case—namely, the absence active pathological 
states the cortical neurones, and the consequent absence mental 
confusion—the psychic phenomena, rule, occur night, and are 
often precipitated imperfect and aberrant auditory stimuli. The 
cause this relative prominence phenomena 
ppears twofold. the one hand, any rate most ordinary 
ndividuals, the usual channels for the reception and transmission 
knowledge are hearing and speech, sight, except the case special 
acquisitions, occupying subordinate position. Further, the 
majority persons think words spoken, rather than words 
other hand, night, and particularly during sleep, the 
higher cerebral processes are dormant their lowest ebb, and 

consequence the processes lower association, active, are uncontrolled. 

\gain, fear apprehensiveness naturally greater night, the 

rk, than day; and hearing, which then the only sense 

therefore preternaturally acute. thus possible give 

simple psychological explanation the prominence 

and hallucinations such types case high-grade amentia 
and non-progressive dementia. 

impossible here more than refer the briefest manner 
those more common symptoms mental disease which the physical 
bases may relegated without hesitation the centres lower 
shall therefore make reference the subject 
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delusion the sane and the insane, that interesting and allied 
question, the recording experience time-related manner. have 
merely endeavoured indicate, more less general terms, the 
relationship which think exists between the normal processes lower 
cerebral association and those which occur the insane. 

Whilst the linking together such normal and abnormal processes 
cerebral association cannot regarded evidence favour the 
partially proved provisional hypothesis 
functions which have attempted lay before you, such comparison 
is, nevertheless, interest that shows that the processes 
association, whether the sane the insane, are equally susceptible 


explanation means it. 


ADDENDUM. 

The majority the cases referred these lectures have already 
been published previous communications. The essential details con- 
cerning these are contained the following appendices, which also 
include detailed descriptions the new cases. 

indebted Dr. Watson, who has kindly lent series pre- 
parations for photography and measurement. The illustrations the 
precentral cortex the dog, rhesus and man (figs. 62, and 64) are 
also prepared from specimens lent Dr. Watson. 

have been obtained the Rainhill Asylum through the courtesy Dr. 
Wiglesworth. The hemispheres illustrated figs. are also 
from cases who died Rainhill None these photographs 
hemispheres have been specially prepared. They have been selected 
from the systematic laboratory records—on the one hand 
were suitable cases, the clinical course which was specially inte- 
rested, and the other because series obtained this manner ex- 
the ease with which abnormal and morbid appearances the 
cerebrum may studied when they have been systematically recorded. 

would remark that the method recording intracranial appearances 
which employed whilst Claybury Asylum has been adopted 
Dr. Watson, who has used Claybury and subsequently 
Rainhill. paper published since these lectures were delivered, 
Watson has recorded his observations Rainhill, and has 
results with those obtained myself Claybury, arriving some- 


what different mode reasoning substantially identical conclusions. 
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worthy note that these conclusions Watson have resulted from 
study morbid appearances alone, whereas the chief feature 
own papers was correlation the intracranial appearances found after 
death with the clinical features presented the cases during life. 
therefore, trust that the definite relationship, which exists between 
the clinical evidences amentia and dementia during life and the 
corresponding indications cerebral sub-evolution and dissolution which 
are found after death, will the future receive fuller recognition than 
has hitherto been bestowed upon it. 

The preliminary acceptance this general truth, followed the 
combined clinical investigation individual cases and macroscopic and 
microscopic study the cerebra these, is, convinced, essential 


scientific basis for the rational study mental disease. 


APPENDIX 
AND INFANTILE BRAINS REFERRED FIGs. AND 
Case A. Male foetus, aged a little over four months (fig. 11). Weight of 
hemisphere, after hardening formalin, The prefrontal 


‘ortex ol tl is cuse is sl own in tiv. 12. An Hives of Ni urology, vol. il.. 571, 


Case Be Foetus, aged a little over six months (fig. 13). Weight of the 


left hemispl ere, alter | irdening In formalin, 59D Lr. The prefrontal cortex ol 


Case aged between seven and eight months (fig. Weight 
right hemisphere, after hardening sublimate and formalin, grm. The 
cortex this case shown fig. 16, and the visuo-sensory and 


visuo-psyehic cortices fig. 24. 


| Ill 1\ 
Side (average of 13) .. ‘O71 *254 128 °128 175 
\pex (average of 14) O75 *360 "154 ws *200 °255 
Flat (average of 28).. ‘O72 *$59 "155 ‘161 én *216 
reneral average (‘S41 mm.) ‘078 *136 141 ‘189 
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Case D.—Right hemisphere stillborn male infant (fig. 17). Weight, 
after hardening formalin, 194 grm. Left hemisphere, ditto, 196 grm. The 
prefrontal cortex this case shown fig. vol. 573, Case 


Case stillborn female infant. Left, after hardening 
formalin, 193 grm. Right, ditto, 190 vol. ii., 574, Case 


Case hemisphere infant aged six months. Sex unknown. 
Died from marasmus. Whether this child was full-term not is, course, 
impossible state. possible, however, view the feeble and emaciated 
condition the child, that its cerebral well its general bodily develop- 
ment had been retarded. Weight the left hemisphere, after hardening 
formalin, 161 575, Case 


Case G.—Anophthalmos. Born healthy parents and died from marasmus 
the age one month. The post-mortem was made forty-eight hours 
death, in a small country cottage. The orbits were chink-like, and contained 
little yellowish tissue the back, which was apparently composed fat 
The eyelids were represented small slits. trace either optic nerves 


could discovered. drawing the visuo-sensory area given 
Case fig. Trans., B191, 1900, 202. 
Visuo-Psychic Measurements. General average:—I, II, 
Case perfectly healthy male infant, who died the age three 
months from broncho-pneumonia. drawing the visuo-sensory area 
Visuo-Sensory Measurements. General II, “428; 
Visuo-Psychic Measurements. General II, 676; 
IV, Total, 1545 mm. 


hi as. 
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NOTES THE THIRTY CASES REFERRED AND 

Case male idiot who was admitted the age and died the 
age 27. history. Epileptic. Cannot understand what said him, but 
stares vacantly when spoken to. Runs aimlessly about the wards and yards, 
and takes notice what happening around. fatuously any- 
thing, and performs monotonous, purposeless movements the 
inattentive the calls nature and cannot feed 

admission was restless, wriggling about like eel. Would not speak, 
but made inarticulate noises and said the word but not any 
articulate sense. Was wet and dirty, and had dressed. recognised 
people and showed great variety emotions—e.g., pleasure, anger, and grief. 

year before his death his condition had somewhat altered. Appearance 
vacuous, forehead receding, chin projecting. Hands blue and showing 
signs prolonged disuse. Skin rough. made negative movements 
with his head almost constantly, and had habit balancing himself one 
foot and the other walking along with his toes out 
and tended to drag the right foot. He did not understand what was said to 
him and could not speak. could imitate the actions other patients, but 
had idea holding had habit making queer laughing 
noises through his shut lips. could feed himself and used grab food. 
was boy, and showed none the spitefulness often seen 
idiots, particularly when epileptic. had fits during the months 
following his admission, and none during the following years. 

died from tuberculosis the lungs and intestines. 

Encephalon 1133 grm., R.H. 490 grm., L.H. 485 grm., stripped 465 grm. 
Intracranial appearances natural apart from moderate excess subdural 
fluid. Brain below natural size, nearly proportionately developed, and 


convolutional pattern, which rather below the average. 


MICROMETRIC MEASUREMENTS CASE 


La I II IV 
Bottom .. «2 127 059 .. O94 
Flat ee oe — 342 144 202 292 153... 280 
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Visuo-Psychic. 
Lamina I Il IV 
1:‘704 mm, 
Case 2.—A male imbecile moderate grade, with 


the age of 12 and died at the age of 17 vears. No history. * Imbecile. Claps 
his hands. this place. Does not know where 
when spoken to. Very excited times. Throws people. 

admission was imbecile and Possessed some memory and knew 
where was, when came, and the day the week. Could remember being 
another asylum for three years. Continually laughed, made grimaces and 
clapped his hands. Said that had fits sometimes, and had had the last one 
two months ago. 

Six months after admission had fits month, and four more during 
the next three months. had more fits until nine months before his 
death, when he had one. Before these tits he was a passably good hoy, but 
afterwards became more and more excitable, mischievous, troublesome and 
destructive, right the time his death. 

Two years before his death his condition was small, 
especially the frontal region. Vacant expression and the appearance 
child. Teeth pointed. gap between the central incisors. spoke with 
lisp, and gave fair but simple account himself. was fairly correct 
his dates. stated that had been school and had got into Standard 
9x $s 6,4 X 3 v. He could not spell “ cow,” but then voluntarily 
remarked slowly and painfully wrote his name, missing 
out the last vowel from each the words. seemed 
with this effort. He smiled pleasantly and seemed a very good and nice 
boy. 

was, however, one the worst boys who had been the asylum. 
was filthy his habits, untidy, destructive out wantonness, 
chievous, and had quite marvellous flow foul language. was far 
the worst swearer the died from broncho-pneumonia and 
gangrene the lungs, together with dysentery. 

995 grm., R.H. 444 grm., grm., stripped 420 grm. 
There were intracranial morbid appearances and the brain was considerably 
below the average size. The cerebellum weighed but 108 grm. The pattern 
the cerebral hemispheres was generally simple, especially 


region, and the were generally shallow. 
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MICROMETRIC MEASUREMENTS CASE 


Visuo-Sensi ry. 


Ill 
mm. 
Visu »- Psychic. 
A pe x *152 725 275 108 
602 164 147 
Flat 144 218 


1-591 mm. 


Case 3.—A male imbecile moderate grade, with epilepsy. Admitted 
the age and died the age 32. was stated have shown 
symptoms from the age six years and had been workhouse since the 
age years. history. Sullen, resentful, all the inmates and 
attendants abusing him (untrue), and wants strike them. Kicks without 
warning all who approach him.” 

admission was imbecile and Attention poor. Very 
incoherent and irrational. idea position and surroundings, and 
appreciating the lapse time. Did not know where was whence 
had come. idea the day the week the month. Could not tell his 
age. Knew that he took fits, but could not Say when the last one occurred. 

From history which was subsequently obtained appeared that when 
between and age began take fits. His edueation was 
neglected after this; and ran about the streets, and had frequent and severe 
fits. was always very simple-minded. eventually became mis- 
chievous that had removed the workhouse. 

During his residence had about fits month, which were rarely, ever, 
followed excitement. was dirty and untidy and would not work. 
was very violent times, would strike out and used often smash 
plates and cups during meals. could not, would not, give any account 
such incoherent replies Oh, Street, not long. Seen Uncle John.” 
serawled with pencil, but made attempt write letters. appeared 
have initiative rule, but was impossible certain whether 


was obstinate simply dull. died from pneumonia and gangrene the 


lungs. 
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Encephalon 1180 grm., R.H. 515 stripped 497 grm., L.H. 495 grm. 
Cerebellum 150 grm. intracranial morbid appearances. The hemispheres 
were below the average complexity pattern, and the sulci were shallow. 

Since the death this patient his brother has been admitted, suffering 
from acute attack mania without confusion. excited, violent, 
impulsive and very dangerous case, 


MICROMETRIC MEASUREMENTS CASE 


Visuo-Sensoi 


Side 


Apex 

Bottom 

Flat 
General Average 


mm. 


Visuo-Psychic. 


Lamina II 


1°452 mm. 


Case male, suffering from moderate grade imbecility together 
with premature dementia. Admitted the age and died the age 29. 
thinks people wish away with him making him eat soap, and 
has tried climb walls get away because the always shouting 
and 

showed signs phthisis admission. was imbecile and fatuous. 
lay quietly bed and submitted readily examination. was incapable 
appreciating his position and surroundings accurately gauging the lapse 
time. could not tell where was whence came, the day 
the week the month. answered very badly questions and could give 
hardly any account himself. said that had had fits for years. stated 
that had been asylum for five years and workhouse for three years, 
where attendant encouraged him drink the soap, and him. 

When had got settled the asylum was restless, excited, talkative, 
and frightened. could give good account recognized 
some letters but could not read the simplest words. could count 
and name simple colours correctly. could name ordinary articles. 


| 
Lamina I Il IV V 

at *202 ae "169 .. °249 
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could 


called thermometer ventilator tell the heat the room.”’ 
dress himself, but did not work. 

Two years before his death his condition had somewhat changed. 
ears adherent. Palate very high and shelving, and narrow. Teeth small 


and ground down. keeps his hands his pockets. writes 
unintelligible which seems imitation writing one who has 
never been able properly learn. has lisp. gives his name and 
into the standard where they draw the slates and sit tables with pencils and 
vice and used and can glue brushes what they sweep the 
floors with, with handle Well, don’t know, well, think, Sir, 
60, over think, Here long? was here, was here longest man 
place. There wasn’t patient here when come. There was only fields 
and bricks, and houses, and man was knocking the door down with 


gives the day wrongly and also the date, saying, 16th, isn’t 
Saturday, October, April was excited and hysterical times 


and was employment. died from tuberculosis the lungs 


and intestines. 

Encephalon 1235 grm., R.H. 550 grm., L.H. 530 grm., stripped 514 grm. 
Cerebellum 150 grm. Moderate excess fluid. Strips fairly readily. The 
cerebral hemispheres are below the average size and are little below the 


average complexity pattern, especially the prefrontal region. There 


slight and general fronto-parietal wasting. 


MEASUREMENTS CASE 


MICROMETRIC 


Visuo-Sensoi y. 


Side 


General Average 


Side . . 


mm. 


Ill 
Lamina I II _ IV 
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727 
Lamina I I! Ill IV Vv 
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Case widow, forewoman, aged 50. Duration before admission, 
days. She died from infective endocarditis after residence days. 
Patient state acute mania. She screams and talks incoherently 
Has fed Says she the King’s daughter.” 

Feeble health. 
food. 


habits. 


day and night. 
Apical systolic murmur, Very noisy, incoherent and rest- 
Cannot give any 


little, and very 


Very resistive. Refuses Talks incessantly. 


less. 


destructive her bedding. 

Encephalon 1245 grm., 540 grm., L.H. 
Cerebellum 
fluid. 


decidedly simple the prefrontal region, and below the average the 


535 grm., stripped 496 grm 
Moderate excess of 
Pattern 


162 grm. Intracranial contents 


Membranes normal. Brain below average female weight. 


MICROMETRIC MEASUREMENTS CASE 


Visuo-Se 
Itt 
Lamina I il IV 
Apex 131 339 140 276 ‘318 168 76 
Flat oe oe "155. "526 "292 205 "166 
General Average 148 265 278 137 


1°656 min. 


Male, married, dock labourer, aged 25. Duration before admissior 
Aetive 


Has 


( "ase 6. 


five Died from pneumonia residence days. 


melancholia. depressed, actively suicidal, refuses speak. 


recent marks his neck from 


Maternal grandmother had religious mania. Patient touches drink. 


His nerves were upset owing to an accident 11 months ago, and he became 


melancholic and was always complaining about his stomach. He worried a 
good deal about his work and gave weeks ago. 


admission patient had sordes the lips and teeth, and purulent dis- 
anything, and 


charge from the urethra. Very depressed. Takes notice 


101Se. Is ver\ restless and often tries to 


oceasionally makes slight moaning 


gives his name 


get out bed, struggling aimlessly interfered with. 
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whisper, but further replies questions. takes notice food, but 
swallows when fed with spoon. his habits. Two days after 
admission patient tried strangle himself with searf. week later was 
very dull, depressed and agitated. resisted everything done for him and 
needed treatment the padded room. frequently called out the same 
phrases over and over again. the time his death showed slight 
mental improvement. 

Encephalon 1570 grm., R.H. 695 grm., L.H. 690 grm., stripped 652 grm. 
Cerebellum 175 grm. Slight excess fluid. Strips readily. The brain 
considerably above the average size. There decreased development the 
prefrontal region, and asymmetry the two sides with regard the relative 
development the different regions association. the whole the pattern 


below the average complexity. 


MICROMETRIC MEASUREMENTS CASE 


Visuo-Sensory. 


Ill 
La I I! — V 
Sid 167 159 252 292 137 
pex 219 $46 83 300 » 384 
Flat 205 "426 955 295 283 
1-752 mm ‘670 
Visu »-Psychi 
Il II! IV 
Sick "196 ‘754 *222 “161 242 
Bottom .. we 150 “O74 13 
Flat “San «« 80 "262 .. 


Case 7.—Female, single, servant, aged 30. Duration before admission two 


weeks. Died from cancer the lung after residence nine months. 
Parents both intemperate. 

Thirteen years ago patient had attack melancholia, and was treated 
the Since that time she has been general servant, has kept well, 
and has worked steadily. She suddenly became noisy and excited about two 
weeks before admission. Noisy, excited Requires 
restrained, and trying Violent, noisy and dirty.” 

admission, the patient, who nullipara, was very restless, emotional 
and excited. She made grimaces, gesticulated, and was quite incoherent. 
When asked write her name she took the pencil and wrote her initials, but 
then once broke away and scrawled all over the paper, the same time 
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laughing and talking incoherently. She was extremely emotional, laughing and 
crying turns, and using foul language very frequently. She noticed every- 
thing around her and frequently repeated what she happened hear. time: 
was drunk over times she threw crockery 
and struggled prevented. She was very noisy night, singing and shouting 
She was very troublesome and resistive over her food, and she was wet and 
dirty her habits. 

Towards the time her death, though she was still excitable, and noisy 
night, and appeared suffer from hallucinations hearing, she was 
quite sensible. She talked intelligently her friends. She asked the 
for forgiveness for all she had said and done them. She was very clean 
her habits, and, when more feeble, used get awful state she happened 
unavoidably “make From the beginning the end her 
illness, whilst first all the nurses with whom she was contact could not 
get with her, they invariably ended being extremely fond her. 

Encephalon 1555 grm., R.H. 670 grm., L.H. 672 grm., stripped 645 grm 
Slight excess Pia stripped rather more readily 
Cerebellum 195 grm. The brain was much above the average female size 
The cerebrum was very complex, and many secondary gyri were present. 


MICROMETRIC MEASUREMENTS CASE 


Lamina I Il lV 
Side ae es 308 “144 

mm. 

Lamina I Il IV V 
Side 208 284 
Flat ee 21 20 


1°863 mm. 


Case 8.—Male, aged 55. Trans., 191, 1900, page 188, 
Case 


t 
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Case 9.—Female, aged 17. case epileptic page 192, 
Case 2. 

Micrometric measurements Case 

Visuo-Psychic. General average :—I, II, III, IV, 


Case 10.—Female, aged blindness from and chronic 
nsanity with page 195, Case 

Micrometric measurements Case 10: 


Case 11.—Male, aged 30. ease long-standing blindness, and chronic 
nsanity with page 198, Case 

Micrometric measurements Case 11: 


Total, 1677 mm. 


Case 12.—Male, single, packer, aged 23. Maternal aunt asylum. 
Mother dull and slow, and poor memory. Father and mother intemperate. 
Youngest sister left school the age after entering Standard VI. Patient 
was Standard the age thirteen and-a-half, and then refused 
school any longer. was then Ireland for six months, was then for 
six months printing works, and was afterwards mill for five years. 
then from appendicitis, but did not require operation. After 
leaving the hospital worked mill until three days before admission 
the asylum. home from work, started laughing and acted 
silly did not drink. 

Delusions that being transformed into Uses foul language 
when spoken to. Shakes his fist the skylight threatening someone. 
noisy, violent, and refuses food times. Dirty.” 

admission was pale and thin, Ears plain. large. Palate high. 
Alveolus very thick. Slight double internal strabismus. Phimosis. 
restless, noisy and garrulous. Gesticulates and strikes attitudes. Slaps the 
bed and parts his body. Very theatrical behaviour. Talks about God,” 
and Buffalo Bill holding the whole world his hand.” 
sequence ideas can traced. gives his name and age, and adds 


‘twenty-two summers, never known death and never and then talks 
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about Father, Son, and Holy Ghost, times answers questions, and 
others does not. attention can attracted for the moment, and then 
after replying becomes inconsequent, and afterwards incoherent. Day 
birthday, Where are you? “I’m Liverpool now, 
great man B——. and fool along the docks. 
Christian man. All Christianity has been blaspheming from beginning 
restless, noisy, impulsive, and wet and dirty. sleeps and 
takes his food. 

During the first month after his admission made several temporary 
recoveries. week later tied scarf tightly round his neck. Three months 
after his admission was constantly restless, excited, incoherent, monkey-like, 
and unemployed. improved during months, and 
became worker. months after his admission gradually developed 
stupor. spoke slowly and with long latent period. His face 
greasy and expressionless. times, when spoken to, appeared brighten 
up, but soon relapsed into stupor. remained this condition until his 
death, eighteen months after admission, becoming cold and blue and thin, and 
eventually dying from marasmus. 

1435 grm., 605 grm., stripped 608 
Cerebellum 215 grm. morbid appearances moderate intensity, 
(Group III). Smaller cerebral vessels wiry. Hemisphe res of average size 


but below average complexity. generally large. Some prefrontal 


MICROMETRIC MEASUREMENTS CASE 12. 


Visuo-Sensoriy 
ill 
I II - 1\ \ 
Apex aw 1606 247 2908 . ISS 0 
Flat 155 239 295 177 269 
mm. 
La il lil IV \ 
Side 242 S09 OS iSO 249 
Apex L160 744 30 2589 131 
Bottom 328 652 133 O74 140 
Flat 183 222 
General Average *231 748 “198 *203 288 
1-668 min. 


Case 13.—Male, single, plumber, aged 44. history. Memory 
blank. Can remember nothing that has happened. Does not know when 
had food last. says that has had none to-day and that 


much inside left. Depressed and silent and takes little notice anyt 
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admission: Palate high and shelves forwards. Face expressionless. 
Speech absent. Pupils below medium and 
eact rapidly light and Early tuberculosis lungs. 

Dull and apathetic. Gives 61,1 beg your 
Knows neither the day, the date, the month, nor the year. Does not 
now when different times gave his age come 


and says was born the year 1860” (correct). 
lenies venereal disease, having been the lucky says that 
has always come off second best anything I’ve has drank 
good deal. times brightens during conversation, but rapidly 
pses into silence and never volunteers remark. appears not 
iffer from either illusions hallucinations. 
Six months after admission was dull and took little interest his 
irroundings. could give aecount recent events. His conversation 
vas coherent, but his memory, especially for recent matters, was very poor. 
month November thought that was summer. remarked that his 
emory was bad, but that was slowly coming back again. 
Six months later gave his age 60. stated that fortnight 


go, and was ignorant such recent events even ordinary case 
dementia might have been expected remember. knew but not 
une, although had known well since his admission. 

died from tuberculosis the lungs and intestines twenty-one months 
ter admission, which time was practically skeleton. exhibited 
vell-marked but not gross dementia, which was, however, unusually profound 


aman his age who did not from general paralysis. 


1260 grm., R.H. 525 grm., L.H. 522 grm., stripped 488 grm. 
Cerebellum 178 grm. 
excess Pia stripped extremely readily. Cerebral 
emispheres—below the average size, and perhaps even when wasting was 
lowed for proportion itely developed ; rather below the average complexity. 
rather small, especially the prefrontal region. Wasting very 
the fronto-parietal and upper temporal regions, 
the prefrontal region. The wasting appears unusually 
ire type, since the cerebral vessels, large and small, are quite 
mal \ recent subdural deposit of the thickness of brown paper. 


> 


MICROMETRIC MEASUREMENTS CASE 13. 


209 299 177 273 
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Lamina I II Ill IV Vv 


mm. 


Prefrontal. 


Lamina i Il Ill IV Vv 


mm. 


Case aged 36. case well-marked imbecility. Brain 
small but perfectly natural, except for slight simplicity pattern and some 
what decreased development the prefrontal region. Weight 1165 
—Archives Neurology, vol. ii., 579, Case 


Case 15.—Female, aged 24. ease well-marked imbecility with 
epilepsy, rather milder grade than the preceding case. Cerebrum very 
small, 660 grm. fairly normal. Marked the upper third 
the external surface each hemisphere near the median fissure but not 
involving the median portion the hemispheres. The cuneus represented 
single gyrus, and the cuneal annectant runs into the cingulate 
582, Case 10. 

Prefrontal Measurements. General average :—I, II, 
215; 281. Total, 1549 mm. 


Case 16.—A male macrocephalic imbecile moderate grade. Age unknown, 
but probably about 50. Had been certified years death, and was the 
present asylum fourteen years. Height, 585 in. Circumference head, 
23} in. Small body and limbs. Childish and low intelligence. Vocabulary 
limited, and the words used express his wants are indistinctly uttered 
and helped out for the comprehension others signs. Fond attention. 
Voracious and eats ravenously and rapidly. Clean habits when 
but requires tending. could dress himself. was destructive and 
impulsive and fond annoying feeble old men who might expected 
unable retaliate. used shout when officer entered the ward, and 
was accustomed ask for basin tea before going bed. was 
favourite with the staff, who taught him sing songs and repeat new 
words. died from mitral stenosis and gangrene the lung. 


ipl 
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Eneephalon 1775 grm., R.H. 816 grm., stripped 775 grm., L.H. 775 grm., 


stripped 747 grm. Cerebellum, 180 grm. White matter firmer than normal. 
Corpus short and thick. Intracranial morbid appearances slight 
absent (Group Arrangement gyri very complex and very irregular. 
good size and breadth, with the exception the 
frontal and parietal regions, where some are very good and some are very poor. 


The parietal region relatively very small, are also the gyri this region. 


The normal distribution the main cannot made out, these are 
largely replaced numerous curved gyri. 

Case Female, aged 11. case mild imbecility with epilepsy who 

might have been eapable considerable improvement under proper train- 

egion near the midline, most evident in the left hemisphere. This is not mee 4 
narked, and ordinary examination the brain would readily pass for normal. 
Neurology, vol. ii., 583, case 11, right hemisphere. 


Case 19.—Female, aged 56. recurrent insanity duration 
days the asylum, and perhaps few months outside. Brain normal, 
veight 1185 591, Case 13. 


Case Left hemisphere. 
Case 20.— aged case insanity without dementia. 
Brain normal apart from old-standing softening the right hemisphere, 
probably due to embolic occlusion of the middle cerebral artery. Ence- 
phalon 1115 592, Case 15. 


lementia. Cerebrum 1235 grm. Very slight intracranial morbid appearances. 
Hemispheres 591, Case 14. 


Prefrontal Measurements. General average :- l, 264 ; II, III, 231; 


Case 22.—Female, aged 36. Normal. Cerebral small and underdeveloped. 
Unstripped hemispheres, after hardening formalin, weighed but 469 and 
XNNIII 10 
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465 grm. The case may have been one potential insanity, especially 
history insanity was looked 566, Case 
Prefrontal Measurements. General average :—I, III 


Case 23.—Female, aged 38. Normal. After hardening formalin, 
right hemisphere weighed 539 grm., and the left 515 grm., both unstripped. 

Prefrontal Measurements. General average III, 
IV, 236: Total, mm. 


Case 24.—Male, aged 13. Normal. Stated deaf and 


hardening formalin, R.H. weighed 577 grm., and L.H. 568 
566, Case 


increase weight, the extent about per cent., takes 


place during the process hardening formalin, the above three normal cases 


(Cases 22, 23, and 24) all have brain weights which are well below 


micrometric results which 


below rather than above the average normal 


average, and are consequently likely 


37. case imbecility with mild 


Case 25.—Male, 
Case 12. 

Prefrontal Measurements. General average 263. 1. 674: Tit. “308 

26.—Female, aged 59. mania with marked dementia 


tracranial morbid appearances moderate intensity (Group 
1220 grm. Cerebral wasting which marked region 
moderate the fronto-parietal region and the first temporal gyrus, and slig 

Prefrontal General average 


Case 27.—Female, aged 53. severe dementia 
intracranial morbid appearances (Group 1112 grm. Cerebral 
wasting which very severe front the ascending frontal gyrus, and 
moderate over the rest the fronto-parietal region first temporal 
gyrus, being slight absent Case 17. 

Prefrontal Measurements. General average : I, LI, "OST : ITI, ‘218 


Case 28. Female, aged 78. \ case of ross dementia. Gross intracranial 
Cerebral wasting, which 


morbid appearances (Group 1175 grm 


— 
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very marked the prefrontal region, well marked the fronto-parietal 
region and the first temporal gyrus, and less marked 600, 
Case 

IV, 255. Total, mm. 


Case 29.—Female, aged 53. gross dementia with 
chorea. Gross intracranial morbid appearances (Group V). 
1025 grm. The cerebrum shows wasting which very extreme the pre- 
frontal region, marked the fronto-parietal region and the first temporal gyrus, 
and moderate 603, Case 19. 


30.—Male, aged 41. case gross dementia paralytica. Gross 
intracranial morbid appearances, together with the usual signs general para- 
lysis. Eneephalon 1280 grm. The brain, after hardening formalin, cuts 
like soft wood. The wasting very extreme the prefrontal region, 
marked the central convolutions, marked and the morbid process 
acute in the parietal region and the whole of the temporo-sphenoidal, and 
moderate the rest the 608, Case 20. 

Prefrontal Measurements. General II, III, 


iV, 142: Total, mm. 
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DOES POLIOMYELITIS OCCUR DURING INTRA-UTERINE 


FREDERICK BATTEN, M.D. 


INTRODUCTION. 


THE object this paper discuss the possibility the infection 
child with poliomyelitis whilst still bring forward 
some evidence that such infection does occur. must admitted that 
there great difficulty the differential diagnosis cases 
the nerves the brachial plexus and hemorrhage into the grey matter 
the spinal cord new-born infants from cases poliomyelitis. 

The cases submitted for consideration are cases which 
logical examination has shown that the condition due lesion 
the spinal cord, and had fallen with special incidence the grey 
matter the ventral horns. 

Flaccid paralysis one arm due birth-injury far 
common infants, and has been shown Herbert Spencer that 
into the grey matter the spinal cords children dying 
soon after delivery not uncommon. That some these latter 
cases which the has been less extensive might live has 
considered, and have seen case which such lesion seemed 
probable; but have never been able prove the 
pathological 

have only been able find one reference the literature the 
occurrence poliomyelitis, and that case published Fritsch, 
Breslau that case the child was born without injury, but the 
birth was breech presentation. child had paralysis both upper 
and lower extremities. There was complete atrophic paralysis both 
arms, With great loss electrical excitability, whilst the legs were 
abducted the fullest extent the hips, flexed acute angle 
the knee, that the clumped feet lay opposed one another. The 
muscles the legs were not atrophic and responded normally elec- 


trical stimulation. clinical grounds alone should not prepared 


x 
Br + 
| 
af 
4 
> 
| 


150 ORIGINAL ARTICLES AND CLINICAL CASES 


consider the probability this case being one poliomyelitis the 
spastic condition the legs most unusual symptom poliomyelitis, 
and one which extremely likely occur after 
lesion the cervical region the spinal cord, This case not con- 
firmed any pathological examination, and therefore may left aside. 

From time time cases paralysis infants have come under 
observation which from their clinical features suggest the diagnosis 
poliomyelitis, and which the condition said have been present at, 
immediately after, birth. 

Such history suggests the possibility 
but seldom, however, that opportunity arises proving 
such condition pathological and microscopical examination. 
two cases about narrated are different value from the clinical 
point view, for the first was seen when two vears old and watched 
for several years, and always regarded case intra-uterine 
poliomyelitis; the second, although the paralysis was stated present 
birth, vet careful inquiry was found that the child had not been 
for its mother during the whole period, but had been 


infirmary: the history therefore 


CLINICAL AND PATHOLOGICAL EXAMINATION CASE 


The first case that who, when first seen 
Children’s Hospital, Great Ormond Street, was 
two The mother, careful woman, and one whose evidence 
can, I think, be acce pted, CAVE the following history : 

The child was the second two children, the first being 
healthy. 

birth was noticed that the child had weakness the left 
arm, but weakness the legs was noticed until between the first 
and second vears of life, when the child should have miad sotne 
attempt 

The birth was natural, but rapid—labour lasting only twenty 
minutes—and the child fell from the bed the The mother 
had illness whilst carrving the child. 

There was acute illness during the child’s life, and 
had had none the acute specific fevers. 

examination, the child was small and delicate, but normal 
intelligence. could but was quite unable walk. could 


sit up, and used his right hand and arm well His back was straight. 
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The left arm hung flaccid from the shoulder, and had complete 
paralysis the left deltoid and biceps, with weakness the triceps 
ind supinator longus. The muscles the forearm and hand were 
well developed, and all movements were capable being 
The paralysed muscles were quite flaccid and the head 
the humerus hung away from the glenoid cavity. There was some 
wasting the scapular 

Both legs were weak, but the right was much more affected than 
the left, the skin was blue and cold, and this particular also the right 
was more affected than the left. The muscles the right leg were 
wasted, and especially below the knee; the gastrocnemius was 
powerless, and the foot assumed pes calcaneus. 
was general flaccidity this The muscles the left leg 
were also flabby and weak, but not great extent the right leg. 
The boy could support the weight the body the left The 
knee-jerk was present the left side, but the right only very 
contraction the quadriceps extensor could obtained. 

The plantar response the left side was flexor, but the right 
very definite extensor response was obtained (it seemed probable that 
the extensor response was dependent the fact that the extensor 
were comparatively well preserved, whereas the flexors were 

Sensation over the trunk and limbs 

Reaction.—No reaction faradism was obtained the left 
deltoid, very feeble contraction the left biceps; the left supinator 

meus acted fairly The muscles of the right arm reacted well. 

Clinically the case appeared exactly like extensive poliomyelitis, 
atfecting both legs and the left arm, and had not been for the 
history would have been considered result such 
condition, 

Krom November, 1901, until 1908, when the 
diphtheria, was constantly under care. 

support, and after 1905, with the aid instrument, was able 
vet about fairly general health improved, but always 
remained thin and poorly nourished shoulder-muscles 
the left arm never regained any power. 

January, 1908, when eight years old, contracted diphtheria, 
from which With some difficulty permission was obtained 


examine the brain and spinal cord, and post-mortem was performed 
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the Western Fever Hospital, thirty-six hours after death. The 
weather was cold, and the body was good preservation. The 
membranes the brain and spinal cord appeared normal naked- 
eve examination. hardening, the cord was carefully 
All the dorsal roots appeared normal and good size. 
the ventral roots, was obvious that those coming from the fifth 
cervical segment the left side were smaller and 
the right side. The difference between the other cervical roots 
the left side compared the right was not 
lumbar and sacral region again, although the roots appeared somewhat 
smaller than normal, marked difference could made out 


between the two sides. 


EXAMINATION 


The cord, after being hardened, was cut and stained Van 
and Weigert-Pal were taken various levels 
cervical, thoracic, and sacral region the cord. 

Four typical sections will (1) the level the fiftl 
cervical segment: (2) the level the twelfth (3) the 


level the third lumbar; and (4) the level the second sacral 


Van Gre SON'S Mi the d. 


(1) At the level of the fifth cervical segment the most striking change 
which manifest the very marked diminution the number cells 
the region the left ventral horn. lateral portion the ventral 
horn that which most small group normal cells seen 
the ventral mesial group. the right side the cells the ventral 
horn are more numerous, but even here, normal cord, 
would said that the cells were less numerous and smaller than 
normal. 

recent inflammatory change can detected, nor there 
great increase connective tissue, remains inflammatory pro- 
ducts the region the horns. 

(2) the level the twelfth thoracic segment there great 
diminution the number cells the ventral horn both sides, 
only one two normal cells can seen. The cells column 
are well developed the one side, but are almost absent the other. 

The ventral roots they pass through the white matter are most 
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poorly developed, and form but small bundle after they leave the cord, 
ind are this respect striking contrast the dorsal roots. 

(3) the level the third lumbar segment there great diminu- 
tion the number cells the ventral horn both sides; few 
scattered cells are present. The ventral roots are most poorly developed. 

(4) the level the second sacral segment there are one two 
well-developed groups cells, but the relative number cells greatly 
diminished. 

rt-Pal Method. 
the level the fifth cervical segment (fig. the left side the 


cord obviously smaller than the right. The whole the antero-lateral 
tracts, with the exception the dorsal and ventral cerebellar tracts, are 


Fic. 1 
Section from the spinal cord at the level of the fifth cervical segment (stained by the 
Weigert-Pal method) showing diminution in size of the left side of the spinal cord, paleness of 
fibres the antero-lateral tracts, and diminution the number the medullated 


paler than normal. The grey matter the left side somewhat smaller 


the right, but the diminution the medullated fibres the grey 


the left side the most feature. 


the level the first lumbar (fig. the left side the 
cord appears smaller than the right, and the grey matter the 


ventral horn that side also smaller than that the right side 


The same paleness the antero-lateral tracts present the 


cervical segment; is, however, more marked than the cervical 
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region. The absence medullated fibres the ventral horns 
striking feature. 

the level the third lumbar segment (fig. there 
ventral horns patch which almost all medullated fibres appear 
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absent. The medullated fibres the other portions the grey matte: 
the anterior horn are diminished number, being the whole 
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the level the second sacral segment (fig. the diminution 
size the cord the left side obvious; the other hand, 


ere patch the grey matter the right side, which nearly all 


medullated fibres are 


The paleness 


terior colum 


may 


nution mn 


regions alfect 


fully 


nts that could 


tra-uterine 


‘nh there is a 


ns, 


ed 


almost absence medullated (5) 


absent. 


the antero-lateral tracts, the 


very 
said that the The 


not only the cord, but also the grey matter 


marked. 


most striking features are: 
areas the ventral horns 


The 


(2) The nee ol 


I 
t el be 
c 1 i 1 f 
cells ventral horns the regions the spinal 
(4) The diminution the size certain ventral 
paleness the antero-lateral tracts 
exactly similar that found late cases polio- 
CRITICISM 

aware that the above case open 
against the this case one 
poli mvelitis ure (1) That the acute onset occurred 
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after birth, and escaped the notice the mother. (2) That the cond 
tion into the grey matter the spinal cord 
time birth, resulting either from the rapid labour the fall birt 


(3) That the condition due devel pmental (4) That 
condition due extensive and severe injury the 
nerves, consecutive atrophy the cells the ventral horn 

will well answer these objections 

(1) well known that attacks poliomyelitis not infrequent 
pass unobserved infants. however, attack 
severe partially paralyse both legs and give rise 
paralysis the shoulder should without giving rise 
constitutional svmptom is, think, most and, further, 
have the direct evidence the mother that the left 

(2) known that the delivery the child was very rapid, and 
child had fall from the bed the time birth. has been shown 
Spencer that into the spinal cord not infrequently oce 


the 


might due one that requires carefully 
sidered, 

The haemorrhage, to have caused such widely distributed paralyvs 
must have been extensive one, both cervical, lumbar, 


] 


regions the cord there evidence that 


has occurred Avain, when into 
spinal cord travels along the cord the region 
the dorsal horns, and often leaves this region. 
no evidence of such in the present case, and it seems to me most 
probable that the spinal condition attributed 
taking place within the matter the cord. 

(3) That the condition might due arrested development 
spinal cord, think, view that could hardly 


nature the change, quite apart from the character 
changes, make inconceivable that arrested development 
plaved part the condition 

(4) That the condition was due extensive and severe 
the nerves some part their peripheral course, with 
atrophy the cells the ventral horn 

well known that, the result damage peripheral 


limb, the cells the ventral horns undergo certa 
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and may eventually atrophy condition one 
simple atrophy, and not attended changes seen the white 
itter the cord after extensive damage the grey matter, such 
have been shown present this case. 

the clinical point view, again difficult accept such 


terpretation, for the condition the paralysed arm did not resemble 


seen after birth injury the roots the brachial plexus, and 
necessitates the assumption that the peripheral nerves both legs 
injured condition which rarely occurs apart from severe 
prolonged traction. 
stress could not placed this point, for infants whom the 
have been damaged most difficult prove that there any 
the present case, however, had the exten- 
been due lesion the peripheral nerves, almost 
possible believe that sensory and trophic loss would have 
sulted. 
vet think may with good reason accepted one 
occurring during intra-uterine life. 
The second case that female child, aged who was 
the Children’s Hospital under the care Mr. Stewart with 
story hip trouble, which was said have been 
however, was found that the mother had not 
the child for considerable time, and that the child 
examination, the was flexed, abducted and rotated out, 
the head the femur was prominent that the condition was 
ought anterior dislocation. 
saw the child, and, from the extremely tlaccid condition the 
iscles about the hip-joint and the very marked loss power, came 
the conclusion that the condition was probably one 
f elitis 


The child was very ill the time with broncho-pneumonia, following 
easles, and died few later, that complete and accurate 
amination the condition was never 


The post-mortem was made and the spinal cord hardened. 
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examination the spinal roots the lumbar and sacral regions, 
dorsal roots appeared normal size and equal the two sides. 
The ventral roots, however, showed very marked difference 


the two sides, this difference being most marked the third lumb 


root. 
section through the spinal cord, was noticeable that the 


side the cord was considerably smaller than the left. The 


horn the right was much smaller than the left, and the 


cells this region were very few number. was area 
the right horn which the medullated fibres were very much dim 
nished, and this seen the photograph pale, unstained 


(fig. 5). 


2? 


Section of cord at level of second lumbar segment (stained by the We rt-Pal method). 7 
right side the cord seen considerably smaller than the left, and the 
that side is smaller and s Ws an area in which there is a st a ¢ plete 


medullated fibres, 


There doubt the nature the case, but mav well 


questioned whether the history the case can relied upon 


CONCLUSIONS. 


(1) The cases recorded are clinically typical cases the late results 


acute 
(2) The pathological condition found that which 


found late cases poliomyelitis. 
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(3) the first case the clinical history definite, and the child 
been under observation, that there but little reason for not 


cepting the history correct and regarding the case one intra- 


terine 


the fully realized that the clinical evidence 
fective, and possible that the onset the acute attack polio- 
velitis after birth. 

Finally, although the evidence brought forward strongly 
the assumption that does occur during intra-uterine life, 
omplete. 

Having regard the recent work Flexner and Lewis Land- 

and Levaditi and others, the infective nature polio- 
itis, some test other than one may future 


plicable these cases, and will possible say, from 


nination the blood, whether the child has has not 
elitis 
LIT! \ ] 
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SYPHILIS THE NERVOUS SYSTEM. 


Syphilis und Professor Berlin: 

System Syphilis. Medical Publications, 1910. 


aside for the moment the parasyphilitic 
dorsalis, and general paralysis, now generally recognized that the 
older view, enunciated Fournier his first edition, that 


infection, erroneous. Since the publication and 


statistics, Know that nervous disease 


especially frequent within the first vear, and, indeed, rarely 
the first month after infection. from the 335 cases 
came the conclusion that lesions the nervous 
most frequent the first vear after infection, and that per cent. 
all such cases occur the first three and that frequency 
declines after that time. dela Tourette has described 
unusual and widespread case severe syphilitic disease 
cerebral and spinal membranes, commencing two months after infection 
and Head refers case man who suttered from continuous 
headache from the first development the chancre, the 
signs cerebrospinal syphilis developing after three months. 
present writer has seen acute paraplegia 
man three months after infection, while undergoing 
mercurial treatment. one Nonne’s cases severe basal 
with cranial nerve paralysis and acute mania, developed four months 
after the infection during the course the secondary the 
tenth vear cerebral exceptional, though there 
its possible appearance; thus, Nonne saw case with 
cerebral thirty vears after infection, and Bruns 
primary disease had been acquired Sigmund Wohn’s 


the interval was also 
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Nonne’s experience agrees with the statement that has been made 
syphilis acquired later life more liable strike the nervous 
tem, and that many his patients who acquired syphilis 
tween and sixty became tabetic after some vears. Syphilis 

aged generally runs more severe late the question 
been much discussed whether there special variety 
poison which more liable strike the nervous system, 
which may compared with that lead for the motor nerves 


ergot for the posterior Numbers instances con- 


tubes and general paralysis the insane husband and wife have 
recorded, which suggestive evidence this point. Mendel 

case man who infected his wife with 
died with general and the woman married again and 

her second husband, both them later 

published case man who infected his wife and also 


sister, all three them subsequently developing general paralysis 


More striking are those family type, 
neral paralysis, and other syphilitic nerve diseases one both 
nts, and one more their children. Thus Remak’s 
nother developed cerebral and her child juvenile tabes. 
case the father had cerebral syphilis, and the child deve loped 
eral paralysis. Such cases have been accounted for the theory 


the same heredity and similar surroundings are responsible for the 


ctive action the the nervous system, rather 
that there special neuro-toxin. Nonne gives reasons 

that the specially concerned the development 
nervous disease, and opinion that his own 

perience and also the literature prove that heredity personal 

POSILION Also pl no part production 


instances have been recorded which several individuals 
fected from the same source the same time have all later developed 


nervous Nonne narrates the case three friends 


were all infected one night the same one became 
etic, and the other two developed paralysis. 

tions seven glass-blowers who all developed chanere the lip, being 

‘ted from the these was able trace ten vears 

two were tabetic and two had general paralysis 1904 


ted the case tive men all infected from the same source, and all 
paretic Lavallé also gives particulars 


infected with svphilis intervals from the same woman: thre 
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them died later general paralysis, one meningitis, 


the other of s\ ph litie dementia. Another instance recorded is of a mar 


who acquired from his first infected his second 


Both the women died general but the man escaped. 
and others dispute the view special neuro-toxin, but sue 
acts those related are suggestive, though 


perhaps themselves establish the 


ussed are cerebrospinal syphilis, tabes, and general paralys 
less likely, more likely, follow slight severe syphilitic infe 
ons, and whether the degre thoroughness with which 
vas treated has bearn the after-development 
hese 20) and others have pointed out that 
syphilitic ol thie hervous sVstell due to ih 
course treatment for the and Erb long 
clared that tabes occurred after slight infections which 
ro nd im persons insutticient! treated In 190 Mat 


ntisvphilitic treatinent soon alter infection does hot prevent pal 


Ihe “iL nelusion, as, Of seventv-two cases t 
int syvph iit I tinent had been carried ul twent Lhres i ! 
i hit s regards the de velop ent of tate nervous svi 
int Whether the initial been treated 
+ ‘ 
wal Vert n througn one cure ive had | 5 
seventv- patients with cerebrospinal sv) 
I ted nad thos Wi hevel hac in 
much the same He, 
! ile tea > List or unproved l | 
ste) sO recognized vs | 


i 
iad Bab Iskl conhrimed this view. Neisser showed that of 145 eases 
tabes, per cent. had had treatment for the 
Collins, analvsis his ninety-six cases, shows that 
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many cases syphilitic parasyphilitic nervous 
reurial treatment had been most thoroughly carried out; 
cases, When the nervous complications occurred the 
two vears, the treatment had been carried 


‘er became infected with svphilis, but had treatment for the 


t] } ] ror hils 
ise; four months tate aeveroped severe braln-svVpnills, which 


ved Some good observers are opinion 


specially follow the shehter but this view 
not accord with Mott agrees with Nonne, 
rnier, and others, that there can question the beneficial 


of early treatment of the prinnary disease, and that nervous atfec- 
re hkel whe) renurial t tment h her 
sare to oO iv Wik nereul treatment Das been elthel 


not practised all The point may therefore 


lered unsettled whether early treatment beneficial 

lence averting subsequent nervous but, the whole, the 

\ nee of evidence probab!l les in favou f those who adv ite the 
most cure for the primary disease. 


the nervous takes place within the first 


Is, ile) Netasvphilil Liseiise ol the nervous sVstelh, way 


nervous 


errr 
J 
J 


mi With the sp chutes has not as vet taken plaice, energetic lIher- 
treatment fortunate enough produce complete cure 
! | Ve t ol syph lit I ( Is lise ist 
sil ! ! t s been put forward the Cruse 
that since the antitoxin the number cases 
| 
ar ral SIs s there re due to the 
| NIN Phe expla s ne pa lies im the 
that evere cases Which formerly would have died 
the use the antitoxin, and later development neuritis 
lue the the diphtheritic infection and 
of the antit 
With regard the development the diseases, tabes 
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mercurial inunctions and other forms treatment useles 
for the cure these diseases, but that, being neuronal degenerations, 
does actual harm lowering the degree vital resistance 
the tissues, hence hastening the process neuronal favour 
this view are the observations, the practice most physician 
the startlingly rapid increase the delusions and mental excitement 
early case general paralysis, perhaps classed doubtful, during 
pronounced intensification the lightning pains and 
tabes patient with the early signs this disease when similar! 
treated. the other hand, many excellent clinicians are firmly 
vinced that they have seen many cases undoubted tabes, not 
general who have remained apparently permanently 
after the administration long courses mercury and pota 
sluin, which such patients sotmetimes appear to be able to absorb | 
longer periods without showing symptoms 
have been mistaken their diagnosis, and that these cases 
have been benefited antisyphilitic treatment were 
tabes general paralysis, but syphilitic pseudo-tabes 
pare SIs, 

One view the etiology the parasyphilitic diseases, tal 
theory the artificial production against 
supposed that there inherent aptitude for the cells 
certain individuals adapt themselves readily for defence 
the action the syphilitic virus race that has been widely 
lized for generations; consequently larger number will have 
form the disease. The nerve cells are perpetual elements incapal 
regeneration, highly differentiated and complex structure and fun 
tion: their centre nutrition the nucleus, and when decay sets 
retrogressive process attacks first the fine twig 
lets the tree, the dendrites and fact the process 
inversion its growth and development. know prolong 
duration infectivity the syphilitic virus compared with 
contagious diseases, also that one attack syphilis 


immunity during the rest the lif Hence, the nerve- 


elements being perpetual, and having acquired a habit ol throwing ( 


side-chain molecules, will continue and will 


and branches and root 
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etabolic equilibrium and decay the neuron sets in, these antibodies 


thrown off increasing shown the presence serum 


the cerebrospinal and the positive reaction this fluid 


the Wassermann test for syphilis, although cerebrospinal 
fluid gives negative reaction when the blood serum 
test. That the antibodies are thrown off numbers 
probable from the fact that general paralysis and tabes the 
found the cerebrospinal fluid increase with the progress 
the decay; for Marie and Levaditi have shown that there 
between the rapidity progress general and 
degree intensity the Wassermann reaction. doubt, there- 
there connexion between the breaking down nervous 
(destructive metabolism) and the amount this complex 
loidal substance, with which probably the reaction associated and 
depends 
The spinal cord much less frequently affeeted disease 
much less serious, the whole, than 


ervous system both brain and spinal cord have been found 


constant anatomical finding that the syphilitic lesions 


eninges, vessels, and cord are invariably much more widespread than 


would lead one suppose; and though the 


entirely spinal, and apparently focal, widespread lesions are 


ely found, involving the brain addition 
Thus Siemerling showed that extensive syphilitic changes 
can remain latent during life, and also that spinal changes may 
one pure cerebral vascular changes 
the cord down the lumbar region were 
Nonne’s case apparently pure severe transverse lumbar 


tensive gummatous the base the pons, and 


terpeduncular Cerebrospinal syphilis, like primary syphilis, 


much more frequent men than women. The intluence 


spinal trauma and functional overstrain have been shown 


exciting factors its development. Thus, sailor, ten 
philitic, received severe blows his back during 


onths later the first meningo-myelitis appeared, which 
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did not react treatment with mercury and five 
died, and post-mortem widespread with 
vascular changes, was found. The present writer has seen 
clinical result follow slight spinal aman, aged 26, Jarred his 
ing the lower part his back, and this numbness, varied 
pains, has troubled him ever since. Six months later 
pains round the lower ribs and the legs, and two and 
vears later developed internal ophthalmoplegia, first one eve 
later the other. vear later the pains inthe back and legs 
and weakness the legs appeared, with all the 


spastic paraplegia, which cleared almost completely after 


weeks mercurial treatment. denied all venereal 

the Wassermann test positive. easy, however, overst 

the effect trauma producing cerebrospinal and Nom 
large experience, saw only two cases which cerebral syphi 
definitely followed, one case two weeks and other thre 
illustrates the effect overstrain the spinal functions. 
a long and severe bievel ride, and almost lnimediately ufter deve lop 
pains the back, bladder-weakness, progressive paraplegia, and died 

characteristic The question whether cerebrospin 


and the meta-syphilitic diseases, tabes and general paralys 


may actually developed the result spine head 
and the question whether the symptoms would not have develop 


any case one almost decide point 
out the well-known fact that traumatic neurasthenia frequently 
the result injuries head spine, and argues 
and that general paralysis may develop the sequel such condit 
would never have appeared without the injury. 


Nonne lesions the nervous system under 


spinal cord alone are rare, though more frequent the brain 


hyperplastic invades the leptomeninges, spin 
cord and roots, with widespread vascular disease, both 


and veins alike with endo- and peri-arteritis, and endo- and 
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is a result of thrombosis or occlusion of ve ssels, patches of softening 
hemorrhage may occur the grey well the white matte 


picture acute may produced, which should 


justified ascribing syphilis, unless there were history 


scribed. When the grey matter affected acute may 

‘ur, followed atrophic muscular describes such 

ise affecting all four limbs, due syphilitic thrombosis the anterio 
dian spinal artery. Subacute may also occur, 


enerally the Mott explains the 
philitic transverse the mid-dorsal region the 


blood supply this region the cord, and also suggests that 


chromic venous congestion whicl 


erosing fibrosis most intense, and most likely result 


tibrous infiltration along the pial septa enclosing the nutrient vessels of 


cord substance. would thus explain the pathology 
spinal this theory avoiding the necessity 
primary degenerative process affecting the 

dorsal region 


} ] 
Who assert that tabes and 


ndarv nerve degenerations chronic 


not dependent upon any true pro- 


ss, and therefore not curable antisyphilitic remedies. Mott and others 
leclare that so-called cures of tabes and veneral paralysis bv met ‘uria 


were not really cases tabes and 


so-called primary tract degenerations the tracts and 


the explanation given Mott antecedent damage from 
the nutrient vessels the cord the mid-dorsal region 


Others mav due, Gordon Holmes showed recent case, 
primary focal softening distance, such 

the medulla. Optic atrophy, apparently primary, may 
iced unsuspected focus gummatous infiltration the chiasma. 


Nerve-cell degenerations appear sometimes primary, notably the 
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Although there are not wanting authorities in the French sehool, i: 
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5 
nstances ol pseudo-tabes ana pseudo-paresis, due to a chronic dittuse a 
eningeal and radicular inflammation syphilitic cases 
stero-lateral have been recorded, but many them oper 
Mas 


4 


SYPHILIS THE NERVOUS SYSTEM 


well-known sclerotic degeneration the third, fourth, and sixth 
nerve nuclei, known nuclear palsy. 

The examination the cerebrospinal fluid gives very valuable hel 
the differential diagnosis general paralysis from neurasthenia 
alcoholism. The presence mononuclear will 
exclude the latter. alone not certain proof 
meningeal reaction, and has been met zoster, subacut 
combined sclerosis, the cell coun 
the cerebrospinal fluid will especially high, much higher than 
any case tabes general paralysis, though the latter the 
evtosis will not diminish under mercurial treatment, while syphiliti 
spinal disease the leucocytosis will gradually disappear under treatment 
The proteid content the fluid notably tabes, 
especially normal cerebrospinal fluid there 
trace globulin present, but albumin absent. the 
much increased, and may precipitated saturation 
with magnesium sulphate, and after filtration further saturation wit! 
ammonium sulphate will demonstrate the presence serum 
addition this chemical test and the examination the cell exudate 
will great service. Mott declares that 


the for the Wassermann serum reaction 


the examination 


especially general paralysis, the cerebrospinal fluid will give 
reaction the Wassermann test, well the blood serum that 

over per cent. cases general paralysis the 
the cerebrospinal fluid positive, while other 
the nervous system, such arteritis, 
the cerebrospinal will give negative reaction this test, 
the reaction the blood may positive. Mott quotes very 
case this point alone decided the diagnosis case 
paralysis, which the clinical were mainly misleading 
According this teaching, the Wassermann reaction used 
with count will become all-important the diagnosis 
and parasyphilis the nervous system. Thus: (1) 
reaction the blood with negative reaction the cerebrospinal 
and indicates that though the patient has had syphil 

has not affected his nervous (2) reaction 
blood, negative reaction the cerebrospinal fluid, and definite 
signify that suffering from active the centra 
nervous system; (3) reaction the blood with positive 
reaction the cerebrospinal fluid and lymphocytosis 
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condition the central nervous system. 
reactions are found trustworthy shall have gained most 


valuable means diagnosis. 
WILFRED 
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PUBLICATIONS RECENTLY 


Notes under this heading not preclude 


SUOSE review, 


mittee the New York Epidemic 1907 Pp. 119 New 


Journal Nervous and Mental Disease 


During the summer and autumn 1907, least 2,500 cases 
myelitis occurred New York and its vicinity. The Neurological Societ 
formed committee this epidemic, and this pamphlet 
the results it obtained. The incubation period was trom four days to about 
a week : but in no case did the circumstances permit of its certain ceterminatlo 
cause was discovered, and the disease attacked mainly young 
Pain was common symptom, and meningeal was frequent, 
the early stages usual, abortive forms occurred often cor 
3 tirm: the statements of the Swedish observers No single case of cerebra 
; Lewis give an account of the means by which they were able to transmit t 
disease from two human two monkeys, and from them series 
other monkeys by intracranial injeetior Chev could tind no organisms « ul 
kind, and the virus passed through filter and withstood 
therefore not bacterial nature. 
System Syphilis, Volumes: Vol. Syphilis the Ner- 
plates and illustrations the London: Frowde and 
Hodder and Stoughton, 1910. 
This work the first comprehensive statement 
the relation between syphilis and diseases the nervous system the light 


recent additions our knowledge. Dr. Mott, the tive chapters, 


with the general pathology syphilis the nervous system, the symptoms 
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syphilis the brain and the spinal cord, and the parasyphilitic diseases. 


] 


Then follows valuable chapter the cerebrospinal fluid, with full dis- 
cussion the value the Wassermann reaction syphilis and 
parasyphilis of the nervous System. More than seventy pages are devoted to 
the etiology tabes dorsalis and dementia paralytica, and the symptoms 

tubes are dealt with consecutively later the volume. chapter devoted 
diagnosis and treatment fully considered. Dr. Mott ranks 
himself detinitely amongst those who believe that mercurial treatment 
ess even harmful parasyphilis. The plates are admirable, but few the 
' tigures in the text will probably be improved in a second edition. For there is 


the standard hand-book for English 


Lite Trypanosomenhkrankheiten “dive bY lehung if den syphilo- 
Dr. WALTHER SPIELMEYER. Mit 


The discovery « Ss / has udded peculiar interes to all 

due body This work gives the 

| eal ppearaunces nal sleepu sickness and in experimental try 

panos The col clucl it the sum ot eln ical nd anatomical 
ppearances points to a elationship between trypanosomiasis and its conse- 

ences and syphilis ul Hy usvphilis. Dourine is normally contracted by the 

| vse during connexion, all trypanosome diseases tend to affect the lymphatic 
olar cts, id all tend to produce syste degenerations in the nervous svstem 


Mit Abbildungen. Berlin: Karger, 1909 


Veraguth was the first use galvanometric changes the normal skin 

sas atest tor psvel o-phvysical dist This nie thod was adopted 
iper on the subject appeare lin Bre , 1907 The inventor of the method 
has no put together his experiences in caretul monog aph dealing with the 
tec hy Le ad results lv s obtained. There seems to be no doubt that the 
yanometer can give undoubted indicati ms ol fective disturbances which 

St he course psvecho-analytieal examination. The galvanometei 
in llel cases the reaction-time records, and 
videntliy are attected by the same emotional factors The book is writte! 


forward some 
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Ueber die medizinischen der Natastrophe von 


Karger, 1909. 


The author investigated the condition the miners saved trom the 
after the disaster at Courriéres. He watched them in soiie cases for two and 
half years, and compares the result his observations with the conditions 
found the earthquake Valparaiso and that the South Italy 


ive ol traumatic Neuroses, 


The work interesting contribution our know 


on account of the full clinical histories, and careful examination of the 


sufferers. some cases pronounced carbonic-oxide poisoning, dementia 
resulted closely resembling that produced by LYOSS OTreanic dl seuse > some 
Ciuses showed all the signs of a severe traumatic hysteria Unfortunately, 


like many German monographs, this book has index 


Reports from thre Pathol gical Laboratory of the Luna 7] Department 
New South Wales Government |. Vol. II. Part 1. Svdnev 
The Government the State New South Wales, 1910 


This volume contains paper Dr. Flashman and Dr. Latham 
pathology general paralysis, with special reference the actio 
theroid organisms, which they came the conelusion that diphtheroid 
organisms administered suitable way over long period can produce 
marked cerebral changes, the chief of which are overgrowth of ni oO pe 
arteritis, chronic thickening the pia-arachnoid and destruction 
paper Dr. Flashman and Dr. Butler deals with the 
workers. There are also two small papers Dr. Flashman degenerations 
following resection of the optic lobe and portions of the cortex i Jasvurus 


Viverrinus. 


Gehirn und Studie photo 
graphischer Darstellung. Yon Dr. Fr. 


This article contains the reproductions the contents 
the cranial cavity, from the moment the skull cap removed the last 
series of sections. The first twenty-three plates show sections taker it 
slightly inclined horizontal level. Then follow set of vertical sections tron 


hetore backwards and trom behind forwards, so as to include the relations ot 
the cerebellum. These are followed bv a series of sagittal views o various 


the brain. every plate attached explanatory tigure, 


the various struc es are 


the form transparent cover, upon which 
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named that are visible the photograph. libraries should possess 
this work, which will useful those unfamiliar with the 


4 elations of the various regions of the brain to the skull. : Be. 
Ph ystology of the Spe cial Senses. By Masor GREENWOOD, Junr. 


Psychology” by Dr. Myers, and will be useful to those who are working fo: 
the higher examinations. much our knowledge the physiology 
special senses recently acquired that peculiarly 


present the various subjects clearly, and at the same time to refrain from e 
ecepting some highly controversial standpoint. far the space 
s disposal permits, Dr. Greenwood has given an excellent critical account ol i 
ecent work. The senses are considered in order, beginning with those of D 
skin and subcutaneous structures More than half the hook Is occupied a 
ith various problems vision, and chapter devoted each the two 
colour vision. The advice the student with regard 


Handbuch dei Vi Herausgegeben von M. LEWANDOWSKY. 


with figures and plates Springer, 


Ss Val forms the first voltuume ol a System ol Ne Here 
] ] ] 
{to Is rke In the subject. It contains 
; +} Nato nd t 
phys \ mal thre nervous systen hie last 
| eut nervous dadlseuses The 
| 

cha) vel, and, hough closely 
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Churchill, 1910 
s text-book is wel suited to the needs ractiblone ind senio 
stud It clearly na suceinetly written, thoroughly ip to date 
ind the illusti ms are excell = 
3 


| 
| 
a 
| 
~ 


PUBLICATIONS RECENTLY RECEIVED 


ungen. Dr. HERMANN SCHLESINGER. 
Fischer, 1910. 


The portion of this volume of interest to neurologists colmprises just ovel 
LOO pages, devoted to surgical measures adopted in diseases of the nervous 


system. Owing the limitations the work, the differential diagnosis and 


indications for ration mm cases ol tumoul and abscess ol tl bran ive not 
secondary brain disease, treated few detached para 
Laminectomy and operations the peripheral nervous system 

dealt with the author had personal experience such procedures 

Wis Ignorant of the measures usually adopted in this count 


| 


Writers Articles and Clinical Cases” are supplied free charge 
with copies reprinted the form which the paper stands the pages 
Brain.” reprints are required pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must ordered, the expense the writers, 
from Messrs. BALE, SONS DANIELSSON, Ltd., 83-91, Great Titchfield Street, 


London, 


Members the Neurological Section the Royal Society Medicine can 
obtain the Index Brain” for the Volumes inclusive, that is, from 
commencement the end 1900, from Messrs. MACMILLAN CO., Ltd., 
St. Martin’s Street, London, W.C., the price 6s. 6d., post free. 


those who are not members the Neurological Section the Royal 
Society Medicine the price 8s. 6d. net, and the volume may obtained 


through any bookseller. 
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